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ABSTRACT 
Experimental aerodynamic investigations were made in the NASA/MSFC 
14 x 14 Inch Trisonic Wind Tunnel during late October 1971 on a NASA/MSC 
.006 scale model 040-A delta wing space shuttle orbiter configuration. 
These tests were conducted for NASA by Martin-Marietta Corporation, 
Denver Division. The primary purpose of these tests was to determine 
six-degree-of-freedom force and moment data for 'preliminary stability 
and control analysis. Data were obtained over a Mach number range from 
0.6 to 4.96 at angles of attack from -100 to 500 at zero degrees sideslip 
and at angles of sideslip from -100 to 100 at constants angles of attack 
of 00 , 150 , 300 , and 450 • Various aileron, elevator, (e1evon) rudder and 
rudder flare deflection a~gles wele tested to establish the control effec-
tiveness and vehicle stability. Model component buildup data were also 
obtained to provide a data base for future configuration modifications. 
Plotted data results are presented herein in both the body and stability 
axis system. 
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INTRODUCTION 
This i~ the initial test in a planned series of Aerothermal experimental 
investigations on the (MSC) 040A Orbiter (minimum technology) Configuration 
for the Interim Space Shuttle System. These tests are being directed by 
NASA/MSC for the purpose of determining the aero thermodynamic characteristics 
of the 040A Orbiter design. 
The objective of this test in particular was to determine the aerodynamic 
performance, stability and control characteristics of the baseline 040A Orbiter 
configuration over the Mach number range from 0.6 to 4.'96. Additionally the 
effects of various configuration components and aerodynamic controls were 
determined. 
The .006 scale model of the baseline 040A Orbiter used in this test was 
designed and built, using NASA/MSC configuration lines, by the Martin Marietta 
Corporation (MMC) Denver Division. MMC was responsible for the test conduction 
and coordinated inputs from NASA/MSC, NASA/MSFC and the test facility. 
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CONFIGURATIONS INVESTIGATED 
The following model components were utilized during this test: 
- fuselage for 040A Orbiter which includes canopy, Cl ; see figure 4. 
BlA - same as BI, except canopy removed; see figure 4. 
WI - delta wing for 040A Orbiter, including elevons; see 
figure 5. 
VI - vertical fin or tail, centerline mounted, including rudder and 
ACPS Engine Pod; see figure 6. 
VIA - same as VI except ACPS Engine Pod 'removed; see figure 6. 
- Auxiliary Control Propulsion System <ACPS) Engine Pod, wing 
tips mounting; see figure 7. 
- Orbital Maneuvering System (OMS) Engine Pod, aft side fuselage 
mountin.g; see figure 7. 
z ~ transition grit 
Pertinent dimensional information for each of these components is given in the 
Model Component Description Sheets which follow the figures. Table I gives 
the various control surface deflections tested while the Data Set Collation 
Sheets show the various component combinations tested and summarizes the total 
teat conditions. 
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TABLE I. CONTROL SURFACE DEFLECTIONS TESTED* 
ACTUAL CONTROL " EFFECTIVE CONTROL DEFLECTION 
SURFACE DEFLECTION '. 
ELEVON RUDDER PANEL ELEVATOR AILERON RUDDER RUDDER FLARE 
LEFT RIGHT LEFT RIGHT 
0° 0° 20° -20° 0° 0° 0° 20° 
! 
0° 0° 45° -45° 0° 0° 0° 45° 
0° 0° 0° -45° 0° 0° -22.5° 22.5° 
-20° -20° 0° 0° -20° 0° 0° 00 
-40° -40° 0° 0° ... 40° 0° 0° 0° 
0° --40° 0° 0° -20° 20° 0° 0° 
* Trailing edge or left t:t'ailing edge down is positive 
Trailing edge left is posi~ive. 
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Test Facility Descri,ption 
The Marshall Space Flight Center 
• • 
TEST FACILITY DESCRIPTION 
The MrJrahall Space Flight Center 14" x 14" Trisonic Wind Tunnel ,in an inter-
mittent blowdown tunnel which operates by high pressure air flowing from 
storage to either vacuum or atlllospheric conditions. A Mach number range 
f'rom .~: to 5.85 is covered by utilizing two interchangeable test sections. 
The tr~nfjonic section permits testing.~t Mach 0.20 through 2.50, and the 
Gupersonic section permits testing at Mach 2.74 t~ough 5.85. Mach numbers 
between .2 and .9 are obtained by u.sing a controllable diffuser. The range 
from .95 to 1.3 is achieved through the use of plenum suction and perforated 
vl~lls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeeble 
sets of fi.xed contour nozzle blocks. Above Mach 2.50 a set of fixed contour 
nozzle blocks are tilted and translated automatically to produce any desired 
Mach number in .25 increments. 
Air is supplied to a 6000 cubic foot storage tank at approximately _40
o
F dew 
point and 500 psi. The compressor is a three-stage reciprocatipg unit driven 
by 8 1500 hp motor. 
The tunnel flow is established and controlled with a servo actuated gate \ 
valv~. The controlled air flows through the valve diffuser into the stilling 
chamber and heat exchanger where th~ air temperature can be controlled from 
. 0 ambient to approximately 180 F. The air tl?-e,n passes through the test section 
which contains the nozzle blocks and test region. 
Downstream of the test section is a hydraulicall~ controlled pitch sector 
that provides a total angle of attack ,range of 200 (fioo ). Sting offsets are 
available for obtaining various maximum' angles of attack up to 25°. 
9 
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TEST CONDITIONS 
Table II states the tunnel conditions that prevailed during these 
tests and gives an estimate of the balance accuracy. 
The angle of attack range from -100 to +500 was covered in (4) incre-
mental schedules; -100 to 100 , 50 to 250 , 200 to 400 and 350 to 500 by using 
various sting, sting adapter, and balance adapter set-ups. These set-ups 
are shown in Reference 1. 
Three static pressures were measured on the model during. the test; two 
on the model base and one in the balance cavity area. The base pressure 
orifices were located on the upper part (0 = 00 ) and on the lower left part 
• (0 = 2250 , measured clockwise) of the model base. 
Data runs 81 and 82 were made at Reynolds Numbers of 8.8 x l06/ft and 
5.1 x l06/ft respectively Mach number 0.6 with number 100 grit affixed to the 
wing and vertical fin leading edges and to the fuselage nose. Examination 
of the data showed only a slight increase in the axial force due to the addi-
tion of the grit. This axial force increment was of a magnitude expected from 
increased surface roughness, but not large enough to account for increase vis-
cous drag caused by boundary layer transition to turbulent flow. Therefore, 
the remainder of the tests were conducted without grit applied to the model. 
Aerodynamic hysterisis effects were investigated during runs 174 and 175. 
In these runs the model was pitched from high to low angles of attack. Data 
from these runs compared well with that from runs 172 and 173 indicating that 
no hysterisis effects were present. This validated data obtained with sting 
arrangements which would not allow initiation of the pitch sweep at 00 angle 
of attack. 
Schlieren and shadowgraph photographs were taken at selected conditions 
and are available upon request from the cognizant test personnel. 
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+.3" 
±.3% 
RM 100 1b ±.3% 
CO TS: 
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DATA REDUCTION 
The six component aerodynamic force and moment data were reduced to coeffi-
cient form utilizing the following reference dimensions: 
SREF - wing p1anform area - 16.37 sq. inches 
tREF = C = wing mean aerodynamic chord = 3.657 inche~ 
, bREF = 'wing span IiII 5.29.,2 inches 
Moments are reduced about a reference center of gravity which is at 66% of the 
body length (5.207 inches aft of fURe1age nose) and 0.6 inch below.top of 
fuselage, {Water line 2.4) on butt line 0.0. 
The three static pressures measured, two on the fusel.age base and one in the 
balance cavity area were used to correct the balance measured axial force to 
one which assumed freestream static pressure to be prevailing in these regions. 
'" 
The equations ~tilized were: 
where 
and 
where 
CAF = corrected or forebody axial force coefficient 
CA = balance measured axi~l force coefficient 
CA = base axial force coefficient B' 
CAe = balance cavity axial force coefficient 
CAe 
AB - 1.l04sq. inches 
At = • 442 sq. ittf:.hes 
" 
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CDF CDFORE 
CT. Lift Force CL I CL. 
eN Normal Force CN 1-· !:i 
Side Force CY· ·Cy CC 
Rollin$! :Moment CBL CSL C\VL 
[} .... ~"',",luUii A • .a.Vment CLM 
CL1t ICPM 
CYN CLN I CLi~ 
orce Ratio LID I CL/ eD 
rag Jtor ce Ratio L/DF ' I CL/CDF 
onnal-To 
or mal-To- Forebodv Axial Force Ratio I CN/ c AF 
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l,otes: 
1. PositivE directions of force coefficients 
moment coefficients, and angles are 
indicated by arrow~. 
2. For clarity, origins of wind and stability 
axes !iaVe been displace~d from the center 
of gravity. 
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Fi:~l:re 1. .Axis systems, s:towing direction and sense of force and 
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GENERAL ARRAN~NT ~ 040A ORBITER 
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NOTES~" "" 
I.ALL DIMENSIONS ARE IN INCHES 
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C\I 
2. MODEL VALUES ARE SH~ IN PARENTHESI 
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FIGURE 3. ONBITER MODEL INSTALLED IN MSFC 14 x 14 INCH WIND TUNNEL 
a) SIDE VIEli 
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FIGURE 3. ORBITER MODEL INSTALLED IN MSFC 14 x 14 INCH WIND TUNNEL 
b) 3/4 REAR VIEW 
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WJNG' AND £LEYON --... WI 
Nor£s; 
I • .4l.L .:DIMENSIONS /JR¥ IN INCH£S. 
e. MODEL VALUES ",,leG SN(JWN 
IN p;,~£ NTJfeSIS. 
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8'J7 
(5.38) 
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VERTICAL AN AND RoPj)E"& ~ VI) VIA 
Nc..nE.5 : 
I. ALL J,JIA-fENS/ONS ARE£ IN INCHES. 
2..·/'rfoO£L rALVE'S A~E SHOWN /N PAI?ENT1IES.lS. 
.3.. OA,.sU£D LINE R6.PI&SlNr$ ~'I\-j (VI LE'SS Ac.PS 
EN'INE PoD) 
1--'--'45" 
c - - in 
I ' . 
;. 
+ 40.5'" 
+ 
270 (I.6Z0) 
I , 
I 
. 288 (/.727) _'._ ... _ .~ I --Z500 
--j 
k /15 
~-.---------. 
FIGURE ,6. 
X 1265 Xl553 
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Z3.7 
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ACPS ENGINe?! POD -- PI 
. -------1 - -'-r--' Y386 
55 
-------l~ 
OMS E/V(f;IN£ POD ~ M{ 
~ 45.0--4 2..95 
" . 
NOTES~ 
I.~U. .. L DIMENSioNS ARE IN 
/NCH£~. 
2.. MODEL V,liLUL-::' A/?£ SHOWN 
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ELEVON .DEFLECTIONS 
WINr;:, Cl-1OP.l) i_INC t .. _ ~ H:N:: __ L:e 
.-. -~ (~~:&d 
NOTe-oS : 
I. 'Z)/MEN~/ONS A.R.t! IN ItflcHES~ \ 
rc~ 1 
'A 
. 1 .... ( 
FUODER CHORD I_INE . '< ¥ 
. z~··.:!:-~,~ 
.~ 
f-IIN6E . LINE I 
I 
FIN 
2. C". IS RUDDeR LOCAl-
CNC/i!D .. 
3. HDPIIL V4J.U'-S $NOW~ .11,/ /J#Ii!E,IlIrNe:5I&. 
FIGUREr B .. 
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MODEL COMPQ~~ENT DESCRIPTION SHEETS 
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MODEL COMPONENT: BODV - H1 with canopy, eli B1A without canopy 
GENERAL DESCRIPTION: 
DRAWING NUMBER: 
DIMENSIONS: 
Length, inch 
Max. Width, inc~ 
Max. Depth , inch 
Fineness' Ratio 
Areas, inch 
040A Orbiter Body 
JLP SDD 9 -24 .. 71 
MilX. Cross-Sectional 
Planfonn 
Wetted 
Base 
.~ 
t! i'l 
.... :,./ 
30 
FULL-SCALE 
1315. 
204. 
238. 
7.07 
306.2 ft 2 
1676.ft2 
6530. ft2 
298. ft 2 
MODEL SCALE 
7.89 
1.224 
1.427 
7.07 
. 2 
1.590 in. 
2 8~68 in. 
33.8 in. 2 
2 1..546 in" 
" . 
,f".;', 
) .. 
.. 
. 
MODEL COMPONENT: WING, W1 
GENERAL DESCRIPTION: 040A Orbiter clipped delta wing 
.. 
DRAWING NUMBER: 
, DIMENSIONS: 
JLP SDD 9-24-71 
I 
• 
TOTAL DATA, INCLUDES ELEVONS . 
Area. 
PlanfonTl 
Wetted 
Span (equivalent) , inch 
Aspe.ct Ratio 
Rate: of Taper 
Taper Ratio 
Diehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: inch 
Root (Wing Sta. 0.0) 
Tip, (equivalent) (Y ~ 441) 
MAC 
fuse Sta. of .25 MAC 
k.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 
EXPOSED DATA, INCLUDES ELEVONS 
Area 
Span, (equivalent), inch 
Aspect Ratio 
Taper Ratio 
Chords, inch 
Root (Y102) 
Tip (Y441) 
MAC 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
FULL-SCALE 
3155.3 ft 2 
5360. ft2 
882. 
1.712 
•. 1486 
7.0 
1.5 
o 
. --
60. 
o 
52.4 
1397. 
133.3 
609.5 
X 1057.5 
Z 302.3 
Y 165.7 
NACA 0008-64 
NACA 0008-64 
; 
i010. ft 2 
678. 
1.590 
.1850 
720. 
133.3 
494. 
X 1145.5 
Z 308.1 
Y 232.8 
) 
• i 
MODEL SCALE 
2 16.37 in .. 
27.8 in. 2 ; 
5.292 
1.712 
~-
.:1486 
7.10 
1.5 
60. 
o 
52.4 
5.38 
j800 
3.657 
6.36 
1.812 
.996 . 
NACA 0008-64 
NACA 0008-64 
I 
2 14.45 in. 
4.07 
1.590 
.1850 
4.32 
,.800 
2.97 
6.87 
1.87 
1.397 
\ 
, 
, 
i 
MODEL COMPONENT: VERTICAL FIN, Vl and V1A; ---~,--------~.-.--~~~~---------------------------
GENERAL DESCRIPTION; 040A Orbiter Vertical Fin. Both leading._ and trailing edges are 
' .. 
swept. V1A same as Vl except less ACPS Eniine Pod. 
DRAWING 'NUMBER: JLP SOD 9-24-71 
DIMENSIONS: FULL-SCALE 
, TOTAL DATA, INCLUDES RUDDER,EXCLUDES TIP POD 
Area 2 342. ft+-Planfonn 
Wetted 
Span (equivalent) 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Diehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle ~ 
Cant Angle 
Sweep'Sack Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: INCH 
Root '~( Z 500) 
Tip, equivalent) (Z 7~6.2) 
MAC 
Fus. Stat of .25 MAC 
W. P. of .25 M.A.C 
B.l. of .25 r.IAC 
Airfoil Section 
Root 
Tip 
EXPOSED DATA 
Area 
Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 
MAC 
fUSe Stat of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
S} ... ME 
A.S 
AIK>VE 
684. ft 
246.2 
1.228 
.374 
o 
o 
45. 
15. 
40.75 
291.6 
109.0 . 
214.0 
X 1422.7 
Z 604.2 
o 
NACA 0012-64 
I •. "i'" T " 
MODEL SCALE 
2 1. 772 i~ 
3.55 in. 
1.480 
1.228 
.374 
o 
o 
45. 
15. 
40.75 
1~'750 
.654 
1.284 
,-'---
NACA 0012-64 
" h " 
.\ 
,. 
, 
, 
, , 
. 
• 
f«)DEL COMPONENT: BODY - ACPS ENGINE POD j P1 
GENERAL DESCRIPTION: Blunt pod mounted on both wing tips. 
--------------------------~--~ .. ~,<---------------------------
------------------------------------------------,--------------
DRAWING NUMBER: JLP SDD 9 -24~ 71 
DIMENSIONS: 
Length, inch 
Max. Wtdth , inch 
Max. Depth, inch 
Ftneness Ratio 
Areas, in. 2 
Max. Cross-Sectional 
Planfonn 
Wetted 
Base 
-
33 
FULL-SCALE MODEL SCALE 
165. .990 
55. .330 
28. .168 
1540. .0555 
8280. .298 
15,800. .568 
1540. .0555 
" 
f«lDEL COMPONENT: BODY - OMS ENGINE POD ) M1 
GENERAL DESCRIPTION: Pods mounted on both sides of aft end of fuselage. 
DRAWING NUMBER: JLP SDD 9 -24-71 
DIMENSIONS: FULL-SCALE MODEL SCALE 
Length, inch 251. 1.509 
Max. Width, inch 42,,8 .257 
Max. Depth, inch 59.0 
.354 
... -
Fineness Ratio 
Areas, in. 2 
Max. Cross-Sectional 1828. .0658 
Planform 9880. .356 
Wetted 25,400. .915 
Base 1807. .0651 
. . 
,. ,-' 
'i 
'-. 
- , 
r 
• 
• 
MODEL COMPONENT: RUDDER 
GENERAL DESCRIPTION: 
DRAWl NG NUf4BER: JLP SDD 9 -24-71 
DIMENSIONS: 
Area 
Span (equivalent), INCH 
Inbld equivalent chord, INCH 
Outbid equivalent chord, INCH 
Ratio movable surface chord/ 
total surface chord 
At Inbld equiv. chord 
A~ Outbid equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tai 1 i ng Edge 
Hingeline 
Area Moment (Normal to hinge line) 
35 
FULL-SCALE 
135.6 ft 2 
246.3 
115. 
43.8 
.40 
.40 
29.1 
15.0 
29.1 
448. ft3 
• 
MODEL SCALE 
.702 in. 2 
1.475 
.690 
.263 
.40 
.40 
29.1 
15.0 
29.1 
.145 in. 3 
..... -
--/-
,-
, 
, 
. 
. 1· --. 
, 
.:l 
MonEL COMPONENT: ELEVONS 
.' , 
.. 
------------------------~--~------------.. ~---
GENERAL DESCRIPTION: 
1 'II 
DRAWING NUMBER: JLP SDD 9 -24-71 
DIMENSIONS: (FOR BOTH ELEVONS) 
Area 
Span (equival ent), INCH 
Inb'd equivalent chord, INCH 
OutbId equivalent chord, INCH 
Ratio movable surface chord/ 
. total surface chord 
At Inbld equiv. chord 
At Outbid equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingeline 
Area Moment (Normal to hinge line) 
FUll-SCALE' 
456. ft2 
556. 
lIS. 
.1662 
.517 
o 
o 
o 
2240. ft3 
MODEL SCALE 
2.36in. 2 
3.33 
.708 
.70S 
.1662 
.517 
o 
o 
o 
2 
.S35 in. 
•• 
, 
\ 
• , 
MODEL COMPONENT: Boundary Layer Transition Strip- Z 
GENERAL DESCRIPTION: Strip of carborundum grit located on model to initiate 
:1 
,. 
boundary layer transition from laminar to turbulent flow. 
Grit Size, No. 
Strip Width, in. 
Location: 
Wing, % Chord 
(both Sutfaces) 
Vertical Tail, % Chord 
(both Surfaces) 
Fuselage, in aft of nose 
37 
Model Scale 
100 
.125 
10 
10 
.50 
'. 
.. 
SYMBOL 
a 
p 
a 
v 
q 
M 
Fm/L 
p 
p 
SADSAC 
S'!MBOL 
ALPHA 
Bm'A 
PSI 
PHI 
Q(PSI) 
Q(PSF) 
MACH 
RN/L 
CF 
NCKENCLA'lURE 
(General) 
DEFnlITION 
angle of attack, angle between the projection 
of the wind XW-axis on the body X, Z-plane and 
the body X-axis; degrees 
sideslip angle, angle bet~een the wind Xw-axis 
and the projection of this axis on the body 
X-Zuplanej degrees 
yaw angle, angle of rotation about the body 
Z-axis, posi ti ve when t;he posi ti ve X-axis is 
rotated toward the positive Y-axis; degrees 
roll angle, angle of rotation about the b~\y 
X-axis, positive when the positive Y-ax:ts is 
rotated toward the positive Z-axis; degrees 
air density; Kg/m3, slugs/ft3 
'speed of sound; m/sec, ft/sec 
apeed of vehicle relative to surroUnd1,ng 
atmosphere; m/sec, ft/sec 
dynamic pressure; l/2P~ pSi, psf 
Mach number; Via 
Reynolds number per unit length; million/f't 
static pressure; psi 
total pre~~~~; psi 
:press~e coeftic~etlt; (p-Pco)!q 
. 
, ." 
SYMBOL 
S 
S 
c. g. 
MRP 
Na.tmCLA'IDRE (Continued) 
Reference & C. G. Definitions 
SADSAC 
SYMBOL 
SREF 
LREF 
BREF 
MRP 
lMRP 
DEFINITION 
wing area; m2, ft2 
reference area; m2, tt2 
wing mean aerodynamic chord or reference 
chord; m, tt, in (see i
ref or LREF) 
reference length; m, ft, in.; (see c) 
wing span or reference span; m, ft, in 
base area; m2, ft2, in2 
center of gravity 
abbreviation far moment reference point 
abbreviation for moment reference point 
on X-axis 
a.bbreviation for mQJllent reterence point 
on Y-axis 
abbrevia.tion for moment reference point 
on Z-axis 
39 
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51MBOL 
F 
M 
Subscript.' 
N 
A 
L 
D 
y 
z 
x 
s 
ref 
00 
t 
b 
NOMENCLATURE (Continued) 
Axis System General 
DEFnIITION' 
force; F, lbs 
moment; M, in-lb 
Definition 
normal forc~ 
axial force 
lift force 
drag force 
force or moment about the Y axis 
moment about the Z axis 
moment about the X axis 
stability 'axis system 
wind ·axie system 
re:f'~rence conditions 
free stream conditions 
total yonditions 
base 
40 
" 
.. , 
, 
. , 
~, 
SYMBOL 
'11 
CJ 
L/D 
L/~t 
·' • 
NCMENCLA'RJRE (Continued) 
Body & Stability Axis System 
SAISAC 
SYMBOL 
CN 
CA 
CAB 
CAF 
CBL 
DEFINITION 
Bodl Axis System 
normal force coefficient; FN/qS 
axial force coefficient; FA/qS 
I 
~ 'ase axial force coefficient; 
[-1] [( Pb -Pco)/q] (Ab/S) 
forebody 6:><:ial force coefficient; CA - CAb 
yawing moment coefficient; MZ/qS bref 
rolling moment coefficient; Mx/qS bref 
Common to Both Axis Systems 
CIM 
CY 
CL 
CD 
CDB 
CDF 
elB 
CSL 
L/D 
'L/DF 
pitching moment coefficient; My/qS fref 
side force coefficient; Fy/qS 
Stability Axis System 
],ift force coefficient; Frl qS 
\ 
drag force coefficient; Fn/ qS 
base drag coefficient 
forebody drag coefficient; CD - ~ 
I 
yawing moment coefficient; Mz,s/qS bref 
rolling moment coefficient; MX,s/qS bref 
ltf't-to-drag ratio; cden 
lift to foreb0d7 drag ratio; cLlcnr 
41 
SYMBOL 
it 
SURFACE· 
SUBSCRIPrS 
a 
b 
c 
e 
f 
r 
G 
t 
SADSAC 
SYMBOL 
. 
HORIZT 
AILRO'N 
CANARD 
ELEVON 
ELEVTR 
FLAP 
RUDDER 
SPOILR 
TAB 
AI~-L 
AIL-R 
ELVN-L 
ELVN-R 
SPLR-L 
SPLR-R 
NOO.lfCLA'lURE (Continued) 
Surface Oefinitions 
DEFINITION 
horizontal tail incidence; positive when 
tre.:11.ing edge down; degrees 
symmetrical surface deflection angle; degrees; 
positive deflections are: 
aileron • total aileron deflection; 
(left aileron - right aileron)/2 
canard trailing edge down 
elevon trailing edge gown 
elevator trailing edge down 
flap trailing edge down 
rudder trailing edge to the left 
spoiler trailing edge dow.n 
tab trailing edge down with respect 
to control surface 
ant1symmetrical surface deflection angle, degrees; 
positive trailing edge down: 
left aileron trailing edge d.own 
right aileron trailing edge down 
left elevon - trailing edge down 
right elevan trailing edge down 
left spoiler - trailing edge down 
right spoiler - tra1lingedge down 
DEFINITION 
aileron 
base 
canard 
elevator or elevon 
flap 
rudder or ruddervator 
spoiler 
ttlil 
42 
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TABULATED DATA LISTING 
A tabulated data listing, consisting of all aero data sets, both original 
and those created in arriving at the plotted material to be presented subse-
quently, is available as an addendum to this report. The tabular listing is 
made up in two sections: 
(a) a brief summary list of all data sets containing the identifier, the descriptor, and the resident dependent variables. 
(b) a full list or all data sets containing all resident or . 
selecte,J aerodynamic coefficients of the data sets as well as 
the above mentioned information. 
The listing is currently sent on limited distribution to the following organ-
izations: 
NASA AMES 
NASA MSFC 
Mr. v. stevens 
Mr. J. Weaver 
If copies of this listing are desir,ed, please contact the above or the cog-
nizant SADSAC personnel who, for this data, is: 
Mr. James L. Glynn 
Department 2780 
Chrysler Corporation Space Division 
New Orleans, La. 70129 
(504) 255-2304 
'" " ,. • ••• '.. , •• "" .. '.J , , • ~ ••• 'r<,. 
'I .... 
PLOTTED DATA 
, 
' •• ..J 
• • 
BASELINE LDNGITUOINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
l •• • I • T , , , 'T T T , , • •• • -rT T • , , • • • -. . , ~ 
-
1.4 
. 
. 
I •• 
V~ -
D'" 
- ,.., ..&'I ~~ ~ -~.~ A-~ 0-
1/ V k' ~ --
/ / /, V 
l/ V [7 / 
i'J v 
, .0 
Z 
U 
.. 
I-
Z 0 •• 
W 
U 
..... 
lJ.. 
lJ.. D •• 
W 
0 
U 
W 
U 0.4 Q:: 
0 
lJ.. 
..J 
< 0.2 
1: 
Q:: 
0 
Z 
-
0.0 < 
-O.I! 
-
I 
-0.4 
-
-L..J . .. 
-o.e 
r; D D o , to. 15 eo es aD a5 40 45 .50 5' 
ANGLE OF ATTACK. ALPHA. DEGREES 
!.YMBOL HACH REFERENCE lNFORKAT10N ~ o.saa BETA 
PARAMETRIC VALUES 
0.000 ELEVTR 
0.000 IIIUDF"LR 
0.000 
0.000 
0.000 
SREF16.31"00 se.IN. 
0.800 AILRON LREF 5.1151"0 IN. 
<> o.~o. RUDDER 
0 O.litlit!! 
_REF 5.2.20 IN. 
XMRP 5.eOl"D IN. 
YMRP . D.COOO IN. 
ZMRP 0.11000 IN. 
DATA HIST. CODE V SCA LE a • 0080 
MSFC TWT 510. 040-A ORBITER.81WlVlPIMI (852009) 05 NOV 71 PAGE 1 
+ 
;, 
.<OJ 
BASELINF LONGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE . 
, , , , . , .. , . ., • •• T' • , • • • • • • • , y -y -y , • • . -" ~ , . , . . 
· 
'.4 
· 
· 
". '. 
2J 
~ &~ 
~ 
'/ ~ ~ V --( V V ~ -/ IJI 2- -
V V :/ ~JC · / / / 
i/ / V V -1/ · .J2 
~ 
1,0 
Z 
W 
. 
~ 
Z D.C 
W 
W 
-... 
u.. 
LL D •• 
W 
0 
U 
W 
U 0.4 ~ 
0 
LL 
--.J 
'< 0,2 
L 
~ 
0 
Z 
· 
0.0 
· 
-0.2 
-
-0.4 
-I -
• . . . I I I I . . 
0 D D D 5 10 80 so .eo .e!l !l0 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYNeOL ~ACH PARAMETRIC VALUES REFERENCE INFORMATION 
2 1.193 eETA 0.000 ELEVTR O.OOQ 1.4'?, AILRON 0.000 RUDFLR 0.000 
¢ l.tit'. RUDDER 0.000 
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ZMR P Il •• 000 HI. 
.OATA HIST. COOE V SCALE 0.0080 
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VHRP 0.0000 IN. 
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~REF" S. 6l' 70 IN. 
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DATA HIST. CODE v SCALE 0.DD60 
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yMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
DATA HIST. COOE V SCALE 0.0060 
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~SFC TWT 510. 040-A ORBITER.81W1VIP1Ml (852009) 05 NOV 71 PAGE 7 
, 
c'· 
, 
, 
< 
U 
t-
Z 
W 
...... 
U 
..... 
lJ... 
lJ.. 
W 
0 
U 
W 
U 
0:: 
0 
lJ.. 
i-' 
<: 
-. 
X 
<-
is'(MsOL 
0 
b,. 
0 
0 
BASELINE LGNGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
.za ., 1 . . I~~ 
.ae 
.110 ~-
•• 4 
.. ~ ~, 
• ICO 
.lel 
.10 
.1~ 
.1l!: 
.10 
.CD 
.oe 
.04 
.02 
.00 
.oc 
.CO 
.00 
o 
MACH 
S:.1~:5 
i.OII!!7 
1.956 
2.7010 
..... 
-
S.8 .... r-I ,..., ~ '::;t ~ ..... ..... ..... . t-o r-t .r". +1 
" V"-.... v ~ 
'V A. 
"" ~~.L\ .... A.. A A ;. 'VA 'V IA A A. 
l::l- .q_ h 
'"' 
...e:::: 
-S-.e-- "'f) ,.,. --.-,. ...... r-< 0- .. ..... ...... 
-
J I I I 
D 10 Ifl I!O 25 so SlI 
ANGLE ~F ATTACK. ALPHA. DEGREES 
BElA 
AILRON 
R.UDDER 
PARAHETRIC VALUES 
0.000 ELEVTR 
o .000 fl UDFLR 
0.000 
DATA MI'T. CODE V 
0.000 
0.000 
... J" 
• • 
-
· 
· 
· 
· 
· 
· 
-
-
-
-
~ 
· 
-
40 45 
" 
REFERE~ICE I NFORtoIA TI ON 
SREF 111·.3700 SI;I.IN. 
LREF '.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IH. 
SCALE 0.0060 
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AILRctl 0.000 RUOFLR 
RUDDER 0.000 
DATA HIST. CODE V 
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MSFC TWT 510. ~40-A OR8ITER.81WIVIPIMl 
REFERENCE INFORMATION 
SREF' 16.lI700 SQ.IN. 
l.REF lI.8570 IN. 
8REF 5.2920 IN. 
XMRP 5.2070 IN~ 
VMRP 0.0000 IN. 
ZIo4RP O •• 000 IN. 
SCALE 0.0080 
(852009) ,as NOV 71 PAGE 1 0 
At. 
I 
,-" 
... 
r: 
wt;tr •• , ~~~£' ... 
t J 
<11'-, 
i ) 
xJi/ 
BASELINE L~NGITlIDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
.110 I I , , , . • • • • • . I . . . . 
. 
.2111 , 
~ I' 
t 
1 
.ae 
-
.1114 
.ltll -, 
lJ.. 
<: 
U 
.20 
-
-
t-
Z .1 t\ 
W -
...... 
U 
.1 EI . 
-lJ.. 
lJ.. 
W 
.14 0 
U 
W .1 ;e 
U 
a::: I 
0 
lJ.. .10 
-
-l 
-<: 
.00 
...... 
-X 
-
« 
-
.015 
>-
0 
0 
CD .04 
I"""' ..... .... ,..., M ,...., .f:: 
-'-" ..... ..... ..... ~ ..... .... 
-~ ... A 
W 
a::: 
0 
.ot:! I.J.. 
.00 
~ V' V' V "V 
A.--A A A A II A 
-
L~ 
-"" 
-
...... 
" -
..... 
...... 1"1 
-
.... ~ 
"'" 
..£:::J. 
-
....
- l:.J 
.00 
.00 
.00 20 25 iO o aD 40 50 55 
ANGLE DF ATTACK. ALPHA. DEGREES 
SYHON.. MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 1. .i93 BETA 0.000 ELEVTR 0.000 SREF 16.3100 SQ. IN. 1.4'1 AILRON 0.000 RUDFLR 0.000 LREF 3.6'10 IN. 
0 BREF 5.2920 IN. 1.S!S6 . RUDDER 0.000 XMRP '.2070 IN. 
0 2.140 YHRP tl.OOOO IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
DATA HIST. CODE V 
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SYMBOL MACH PARAMETRIC VALUES REF"ERENI;C I NF"ORHA noN 
2 ::1.480 el!TA 0,000 ELEVTR 0.000 4.959 AILRON 0.000 RUDF"LR 0,000 
RUDDER 0.000 
SREF 26,.3700 59.IN. 
L.RE~·h 6570, 1. N • 
BREF :5.2920 IN. 
xMRP 5.e0711 IN'. 
YHRP D.GUDO IN. 
ZHRP 0.6000 IN.' 
DATA HI ST, COOE V 
SCAL.E 0,0060 
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SYMBOL MACH PARAMETRIC VALUES REF"ERENCE- INF"ORHATlON 
~ 0,599 BETA 0.000 ELEVTR 0.000 SREF" 16.3700 SO .IN. 0.800 AILRON 0,000 RUOF"LR 0.000 LREF" 3.6570 IN. 
<> 0.904 RUDDER 0.000 
BREF" 5.25120 IN. 
XHRP 5.2070 IN. 
0 0.995 YHRP 0.0000 IN. 
ZHRP 0.6QOO IN. 
DATA HIST. CODE V SCALE 0.0060 
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SyMSOL PARAMETRIC VALUES 
BETA 0.000 ELEVTR 
AILRON 
RUDDER 
0.000 
O.OClO 
DATA HIsr. CODe: V 
RUDFLR 
0.000 
0.000 
MSFC TWT 510. 040-A ORBITER,BIWIVIPIMl 
REFERENCE INFORMATION 
SREF 16.3TOO SQ.IN. 
LREF 3.65TO IN. 
BREF 5.2920 IN. 
XMRP 5.20TO IN. 
YHRP 0.0000 IN. 
ZMRP O.tlOOO IN. 
SCALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
I •• I , I I I I I I I I I I -, TT TT' I I • • • 
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1.11 
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D.C 
..J 
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0.6 
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lJ.J 
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U 
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o o o o 10 15 20 50 55 , 40 50 55 
ANGLE GF ATTACK, ALPHA, DEGREES 
SYMBOL MACH PARAMETRIC VALUEs 
~ 0.,,.0 BETA 0.000 ELEVTR 0.000 0.000 AILROH 0.000 RUDFLR 0.00:-
REFERENCE INFORMATION 
SREF If:.3700 ~ SQ.IN. 
I.REF 3.6570 IN. 
<> 0.904 RUDDER 0.000 
0 0.995 
BREF' 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
DATA HIST. COOE V SCAI.E O.OOGO 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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U 
.. 0.6 
I-
Z 
W 
..... 
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lL. 
......, 
_J 
a.o 
-0.2 
-C .• 4 
-0.6 . . 
c o o 5 10 15 20 25 50 55 40 4' so 55 
ANGLE OF ATTACK, ALPHA, DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
0 ,_ .193 SETA 
6. 
0.000 ELEVTR C.OOO 
0.000 
lIREr 1~.3700 SQ.IN. 
1.457, AILROH O. 000 RUDF'LR LREF 3.6570 IN. 
<> 1.Sl56 RUDDER 
0 2.Y~O 
0.000 BREF '.2920 IN. XMRP '.2070 IN. 
VMRP O.UOOO IN. 
ZMRP O.~OOO IN. 
DATA HZST. CODE V SCALE 0.0060 
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BASELINE L~NGITUOINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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1..0 . 
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D.e 
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lL 
lL 
LU 
D 
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l-
0.2 
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..... 
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0.0 
-0.2 
-0.04 
-o.CS 
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SYMBOL MACH 
~ 3.460 4.9!19 
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··be L ~~ A/ V ~ 1-=7 
..L 
c a a :&0 ItO 25 so 
ANGLE OF ATTACK. ALPHA. DEGREES 
PARAMETRIC VALUES 
E!ETA 0.000 ELEVTR 
AtLRON 0.000 RUOFLR 
RUOOl::R 0.000 
DATA I-IIST. CODE V 
0.000 
0.000 
MSFC TWT 510, G40-A ORBITER.BIWIVIPIMI (852009) 
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REFEnENCE INFOR~ATION 
SRE~' 16.~700 sa.IN. 
LREF 3.6570 IN. 
BREF !I.2$2D IN. 
XMRP 5.1:07'0 IN. 
vMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE o.ooeo 
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BASELINE L~NGITUOINAL CHARACTERISTICS WITH 0 r£GREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. OE.GREES 
Sy/<jBOl. MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 0.599 BETA 0.000 ELEVTR 0.000 o.soo AILRoN 0.000 RUDF!:.R 0.000 
0 0.904 RUDDER 0.000 
0 0.995 
SREF 16.3700 SQ;IN. 
I,..REF 3.6570 IN. 
BREF !S • 2920 xrL 
XHRP !5.2Q70 IN. 
yHRP 0.0000 IN. 
ZHRP O.tiDDD. IN. 
004 TA HI ST. CooE V 
SCALE D.ODtiD 
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BASEL I NE l ~NG I TUD I NAL CHARACTER I 5T I CS WITH 0 DEGREES RUODEf~ FLARE ~ 
l,a o~, , , I , , , , -r-r • , .. , '00 ~, I T r • , • 
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10 5 110 :sc 50 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
SYMeOL MACH PARAM~TRIC VALUES REFERENCE INFORMATION 
~ I.U~3 6~TA D. OO~j ELEVTR 0.01010 1.45;" AILRON Cl.OoOI RUCFLR 0.10100 :lREF lG.37L1D SQ.l/o1. LREF 3.65710 IN. 
0 1.956 RUDDER 10.000 
0 2.740 
BREF 5. 21unl IN. 
XHRP 5.2oro ItL 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
DATA HIST. COOE V SCALE 0.0060 
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BASELINE LONGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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CI 10 45 :so 40 50 !IS 20 
ANGLE ~F ATTACK, ALPHA. DEGREES 
SYMBOL MAC~I PARAMETRIC VALUES R~FERENCE INFORH~TION 
~' .~ 3.480 BETA 0.000 ELEVTR 0.000 4.!)S1iI A~LRON 0.000 RUDFLR 0.000 
RUOOER O.OIl~ 
SREF 16.::5700 SQ.IN. 
LREF ~.65TO IN. 
8REF 5.2$20. IN. 
XMRP '.2070 IN. 
YHRP 0.0000 IN. 
'~',: ZMRP D,6000 IN. 
OAT .. HIST. COIlE V 
SCALE 0.0060 
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BASELINE' L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
HACH REFERENCE INFORMATION 
O.!JSS SE,A 
PARAMETRIC VALUES 
0.000 EI.EVTR 
0.000 RUD"'LR 
0.000 
o.ooc 
0.000 
SREF 115.37'00 se.tH. 
.o.eoo AILRoN LREF 3.6'7'0 IH. 
O. 9[),~ RUDDER BREr 5.2920 IN •. 
XHRF 5.207'0 IN. 
0.995 YMRP 0.0000 IN. 
ZMRP O.tlOOO IN. 
DATA HIST. CODE V SC;ALE' O.OOtlO 
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BASELINE L(jNGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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ANGLE ~F ATTACK, ALPHA. DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 1.19S SETA 1.457 AILRON 0.000 EI..EVTR 0.000 0.000 RVDFI..R 0.000 SREF 16.3700 SQ .IN. LREF 3.6570 IN. 
0 1.956 RUDDER 
0 2.740 
0.000 PREF 5.2920 IN. XMRP 5.2070 IN. 
YMRP 0.0000 I.N. 
ZMRP 0.6000 IN. 
DATA HIST. COOE V SCALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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MACH 
3~4SQ 
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-
-=- .... ! 
V / ~2'" "l~ ~ ~ 
. . 
o a D so us eo 25 :so 
ANGLE ~F ATTACK, ALPHA. 'DEGREES 
PARAMETR I C V.AI-UE5 
i:.lETI: O.OOCI ELEVTR 
All-RON 0.000 RUOFI-R 
RUDDER 0.000 
DATA HIST. CODE V 
0.000 
0.000 
MSFC TWT 510. (j40-A (jRBITER.BIWIVIPIMl (852009) 05 
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REFERENCE 1 NFORMA TlON 
SREF 16.3700 SQ .IN. 
I-REF 3.6570 IN. 
BREF 5.2Sl2p IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCALE 0.0060 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
i •• , 
'.4 
1.0 
~ 
D.C! 
-l 
U 
.. O.G 
t-
Z 
W 
....... 
U 
..... 
lJ... 
0.4 
lJ... 
W 
E) 
U 
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-l 
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-o.e 
-0.4 
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SYMBOL :-iACH 
~ 0.599 o.eoo 
0 0.91..104 
0 O.O~H' 
, , , , , , , , 
... ..... ~...I: 
r -
--
rz 
/ f-~ ~A ~ ~ / -~ ~ 
/ I I l( ltLI ;I 
I i ~ ~ Ii 1 
.... 
" 
~ .J 
0.0 0.0 0.0 0.0 0.1 0.2 D.!! 0.6 
PARAMET~IC VALUES 
SETA 0.000 ELEVTR 
AILRON 0.000 RUOFLR 
RUDDER 0.000 
DATA HIST. CODE V 
DRAG CGEFFICIENT. CD 
0.000. 
0.000 
... 
MSFC TWT 510t G40-A ORBITER,8IWIVIPIMl (85200.9 ) 
, . . ... , . 
. 
. 
0,7 o.e D.e t.D 1.1 1.1£ 
REFERENCE INFORMATION 
SREF 16.3700 SGl.IN. 
LREF 3.15!170 IN. 
BREF !I. 2920 IN. 
XMRP !I.2070 IN. 
YMRP 0,0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
05 NOV 71 PAGE 25 
It 
. 
. 
, I 
p;z. 
~ 
I 
"\ 
BASELINE LONGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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..J 
0.0 
-0.2 
-C.~ 
-C.6 
-C.S 
SVHBOL. MACH 
~ 1.1093 1.457 
0 l.saS6 
0 2.740 
. . . .. • • • • 
, , , 
.. 
~ ~. ~ ~ r.::I 
.k"" ~ 
~ V ~ ~~ [/ J! .) 
-
J;"l 
~ ~ ~/ ~ l--Er yJ ) i ) 
I If V V I 
~ 
0.0 0.0 D.D D.D 0.1 0.2 0.5 0.4 0.5 
PARAMETRIC V"LoUES 
BETA 0.000 EL.EVTR 
AIL.RON 0.000 RUOFL.R 
RUODER 0.000 
DATA HIST. COIlE V 
DRAG 
0.000 
0.000 
CeEFFICIENT. 
, 
0.6 
CD 
MSFC TWT 510. e40-A ORBITER.B1WIVIP1Ml (B52009) 
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-
0.'1' 0.8 O.Sol 1.0 1.1 1.2 
REFERENCE INFORMATION 
SREF 16.3700 SCI. IN. 
L.REF 3.6570 IN. 
BREI" 5.2920 IR. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
t •• 
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...... 
---l 
0.0 
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-0.4 
-O.IS L1...J-1. 
-0.1 
5yHBOL MACH 
3.460 
4.959 ~ 
, , , 
vfl ~~ ~ 
V V ~ 
& 
0.0 0.0 
BETA 
AILRON 
RUDDER 
I 
0.0 0.0 0.1 
PARAMETRIC VALUES 
0.000 ELEVTR 
0.000 RUOFLR 
0.000 
DATA HIST. C:OOE V 
, , , 
0.2 0.3 0.4 0. 6 
DRAG C~EFFICIENT, CD 
0.000 
0.000 
0.6 
MSFC TWT 510, ~40-A ORBITER,81WlVIPIMI (852009) 
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0.7 0.8 1.0 1.1 1.2 
REFERENCE INFORMATION 
SREF 16.3700 sa. IN. 
LREI" 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SC:ALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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PITCHING M~MENT COEFFICIENT. ClM 
SYMBOL MACH PARAMETRIC VAL~ES REFERENCE I NFORHA TI ON ' 
~ a.Ss9 BETA 0.000 EL.EVTR 0.000 0.4100 AILRON 0'.000 RUDFLR 0.000 SREF 16.3700 sa .IN. LREF 3.6570 IN. 
0 0.904 RUDDER 0.000 
0 0.995 
BREF' 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
. ZHRP 0.6000 IN • 
DATA HIST. COOE V, SCALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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PITCHING MClMENT CClEFFICIENT. ClM 
5Y~IBOL MACH PARAMETRIC VALUES REFERENCE nlFOR HA Tl ON 
2 1.193 eETA 0.000 ELEVTR 0,000 SREF 16.3700 S6 ,IN. 1.4157 All-RON o,uoo R\JDFLR 0.000 LREF 3.6570 IN. 
0 RUDDER 0.000 BRE;F 5.2920 IN. 1.95G XMRP !I.20.70 IN. 
0 2.740 YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
DATA HIST. CODE V SCALE; 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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PARAMETRIC VA~UES REF"ERENCE INF"ORi'tl.TJON 
BETA 
AILRON 
0.000 
0.000 
RUDDER 0.000 
DATA HIST. CODE V 
E~EVTR 
RUDF"~R 
0.000 
0.000 
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SREF" 16.3700 5Q. IN. 
~REF" 3.15'70 IN. 
BREF" '.2~20 IN. 
XHRP 5.2070 IN. 
YHRP o.OQOO IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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- .15 PITCHING MOMENT COEFFICIENT, ClM OyMaOL MACH PARAMETRIC VALU~S 
REFERENCE INFORMATiON 2 0.599 BETA 0.000 e:LEVT~ 0.000 0.800 AILRON 0.000 RUDF'LR 0,000 <> 0.904 RUDDER 0,000 $Q.IN. IN. 
lN, 
IN. 
SREr 16.:5700 L~EF :5.6570 BREF 5.2920 
XMRP !5. 2070 
0 0.e05 
YMRP 0.0000 IN. ZMRP 0.6000 IN. 
DATA HI ST. COOE 
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PITCHING MOMENT COEFFICIENT. ClM 
SyMBOL MACH 
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PARAMETRIC VALO~S RE.ERENCE INFORMATION 
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AILRON 0.000 RUp.LR 
RUDDER 0.000 
DATA HJST. COPE V 
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0.000 
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(852009) 05 NOV 71 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 0 DEGREES RUDDER FLARE 
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PITCHING MGMENT CGEFFICIENT, ClM 
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AIL-RoN 
PARAMETRIC VALUES 
0.000 ELEVTR 
0_000 RUDFL.R 
RUDDER 0.000 
DATA MIST. CODE V 
0.000 
0.000 
MSFC TWT 510, G40-A GRBITER,BIWIV1PIMl 
REFERENCE INFQR>4A'ilON 
SREF 1&'.3700 sa.illl. 
L.REF 3.6570 IN. 
BREF 5.21120 It"-
XHRP 5.2070 IN. 
YHRP 0.0000 HI. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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ANGLE GF ATTACK. ALPHA. DEGREES 
SYMBOL. MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 0 •• 00 eETA 0.000 ELEVTR 0.000 0.997 AIL.RON 0.000 RUOFLR 4' .000 SREF 1('.3700 SQ.rN. LREF 3.6570 IN. 
<> .1.UI'6 RUODER 0.000 
0 i.,US 
BREF '.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0,0000 IN. 
ZHR PO. IIOOC; IN. 
DATA HIST. COOE v SCALE 0.0060 
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BASELINE LCJNGITUt)INAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE elF ATTACK, ALPHA. DEGREES 
SyMBOL MACH PARAMETRIC VALUES ;;:O:;FERENCE I NFOIHIA Tl ON 
~ 1.957 G£TA 0.000 EL.EVTR 0.000-2.740 AILRON 0.000 R lID FLll 45.000 SfI!EF 16.3700 SQ.IN. LREF 3.6570· IN. 
<> ~ .4S0 RUDDER 0.000 
0 4.~S!;l 
eREF 5.21120 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 HI. 
DATA HIST. CODE V SCALE iJ.OO60 
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BASELINE L~NGITUOINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
IlYMBOL MACH 
0 0.800 
b. 0.,.,9'7 
0 1.B)B 
0 1.458 
PARAMETRIC VALUES 
BE:TA 0.000 ELEVTFl 
AlL.RON 0.0010 RUDFLR 
P,UODER 0.000 
DATA HUT. COOE II 
0.000 
45.COO 
MSFC TWT 510, 040-A GR8ITER,BIWIVIPIMl 
e· 
REFERENCE HIFORMA TI ON 
SREF 16.3'700 SQ.IN. 
LREF 3.CS5'70 IN. 
&REF 5.2920 IN. 
XHRP .!J.2tJ'70 IN. 
,(MRP 1:1.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
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-
2 1.957 eETA 0.000 ELEVTR 0.000 4S.00Q SREI'" 16.3700 SQ.IN. 2.740 AILRON 0,000 RUDI'"LR LREF" ::1.6570 IN. 
0 3.4eO RUDDER 
0 4,"59 
0,000 BREI" S .2920 IN. XMRP !5. 2070 IN. 
YMRP 0.0000 IN •. 
ZMRP 0.6000 IN. 
DATA H15T. CODE V SCALE 0.00.60 
MSFC TWT 510. G40-A DRBITER,81W1VIPIMl (852008) 05 NDV 71 PAGE 37 
•• 
, 
\ 
, 
, 
f-, 
I 
-. '1 
') ; 
-------r--~---...-- ~--
BASELINE LGNGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE CJF ATTACK. ALPHA, DEGREES 
SYMI.lOL MACH PARAMETRIC VALUES ~EFERENCE INFORMATION 
~ 0.500 SETA 0.000 ELEVTR 0.000 0.Sl97 AILROO 0.000 RUOFLR 45.000 SREF 16"S700 sa.IN. LREF 3.6570 IN. 
<> 1.1"6 RUDDER 0,000 0 1,4!1G 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YM~P 0.0000 IN. 
ZHI'tP 0.6000 IN. 
DATA HIST. COOE V SCALE 0.0060 
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BASELINE LONGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE GF ATTACK, ALPHA, DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
2 1.957 BETA 13.000 ELEVTR 0.000 2.740 AILRON 0.000 RUOF'LR 4!1.000 SREF 16.S70·0 5Q.IN. LREF 3.6570 IN. 
<> :5.450 RUDDER 0.000 
0 4.959 
BREF 5.2920 IN. 
XHRP II ~ l>,lJ70 IN. 
YHRP 0.0000 IN. 
ZMRP U.6000 IN. 
SCALE 0.0060 DATA HIS •• CODE V 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE ~F ATTACK, ALPHA. DEGREES 
flY MSC>L MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ o.eoo BETA 0.000 ELEVTR O.iloo 0.997 AILRON 0.000 RUDFLR 45.000 S~EF 16.5700 SGI.IN,. LREF 3.6570 IN. 
0 I.UIG RUDDER 0.000 
0 1.4!!8 
BREI'" 5.2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 XN. 
ZMRP 0.6000 IN. 
DATA HIST. COOE V SCAL~ 0.0060 
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BASELINE LC1NGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
sYMeOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
2 1 .lillS 7 BETA 0.000 ELEVTR 0.000 2.740 AILRON 0.000 RUOFLR 45.000 
0 :5.400 RUDDER 0.000 
SREF 16.3700 SQ.UI. 
LREF 3.«5570 IN. 
BREF 5.2920 IN. 
XHRP 5 •. 2070 IN. 
0 4.959 VHRP 0.0000 IN. 
ZI4RP O.GOOO IN. 
PATA HIST. CODE v 
SCALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE DF ATTACK. ALPHA~ DEGREES 
SYMBOl.. MACH PARA/<IETR I C VALUES 
~ 0.800 eETA o.t'OO IrLEVTR 0.000 0.e97 A1LRON 0.000 RUoFLR 45.000 
0 1.196 fWODER 0.000 
0 1.4SG 
DATA HI tiT. COOE V 
MSFC TWT 510, 040-A DRBITER,BIWIVIPIMI (852008) 
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REFERENCE INFORMATION 
SREF ~15.a70r) sa.IN. 
LREF :5.65 ',ci IN.. 
8REF 5.!2!o~0 IN. 
XHRP '.207C IN. 
YHRP 0,0000 IN. 
ZHRP 0.15000 IN·. 
SCAL.E 0.0060 
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BASELINE LGNGITUOINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE . 
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ANGLE OF ATTACK, ALPHA, DEGREES 
:sYMeoL. MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 1.g57 BETA 0.000 ELEVTR 0.000 2.740 AILRON 0.000 RUDFLR 4!1.000 
<> ~.4eO RUDDER 0.000 
SREF UI.S700 SQoIN'. 
.. ~EF ~.6570 IN. 
BREI'" '.2920 IN. 
XHRP '.2070 IN. 
0 " .9!HI YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
OAT .. HIST. CODE V SCALE 0.006e 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE . 
&.\1 , I I I , r , rr I ... I I I 
, "1 r ~r r-T'1"" I r , • · 
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O.C! 
-I 
U 
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!.;J 
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U 
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,lL. 
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fJ 
U 
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I-
LJ.. 
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-I 
~~ 
./It' kJ 
~ ~ ~( ~ ~ · r;( / ~ 
~> // ( VS ,-y/ pi 
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O.~ 
-0.12 
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-C.4 
. !.. I . . 
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o o o o 10 20 25 3U 40 50 
ANGLE OF ATTACK. ALPHA. DEGREES 
3YMBOL ~"CH PARAMETRIC VALUES REFERENCE INFORMATiON 
~ o.~oo eETii 0.99" AXLIIION 
0 i.10e RUDDER 
0 1.450 
0.000 ELEVTR 0.000 
0.000 RUDFLR 45.000 
0.000 
SREF 1e.3700 5Q.lN. 
LREF 3.6'70 IN. 
DREF' 5.2920~ IN. 
XMRP '.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
DATA HUH. CODE V SCALE 0.0060 
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BASELINE LDNGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
••• ' . 
, . . ., . , . , . . , , , , , , . . . , . , . I I ~ I , 
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o.e 
I-
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W 
---U 
........ 0.04 
LL 
LL 
W 
8 
U 
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t-
LL 
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.....J 
V -H -A 
~ V V lfo -/ ./ C; !J/ fA"" ~ 
V ~ V V lJ2r ; vi ~ ~ ~A ". 
Iff V V I/"" ~~ ~ •••• 'J, • 
0.0 
-0.2 
-
-
-0.4 
---"-
J, , -I. 1 -I . -::-=-::- " I I I I I I I • I t • -'- _'L ~ ~ -0., 
o o o o 5 10 1S 20 30 45 50 5S 
ANGLE elF ATTACK. ALPHA~ DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 1.957 BETA 0.000 ELEVTR 0.000 2.740 AILRON a.ooo RUDFLR 45.000 SREF 16.3700 S<!l.IN. LREF 3.657Q IN. 
<> :s ... elO RIJODE\~ 0.000 
0 4.5159 
BREF 5.29211 HI. 
XMRP 5.2070 IN. 
YHRP O.OOllO IN. 
\ 
2HRP 0.8000 HI. 
DATA HIST. COOE v SCALE 0,00110 
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BASELINE L~NGITUDINAL CHAnACTERISTICS WITH 4S·DEGREES·RUDOER FLARE ::: [ , , , I ' j , , I ' , , , I ' i , , I ' , , , I ' , , 'I ' , , j I ' , , , I ' , ~I  ~I -v-r-i' ~
I ~ '. · 
l.a 
· 
a •• 
· 
D •• 
-
0.7 . 
D •• 
D.es 
c." 
O.ZI 
D.2 
D.l 
0.0 
D.O 
4 -
~ i/~ -
~ Vj/' lY 
~ VA V ~ -fi 
~ / // / ~ -L::r -".- ... .:-~v / lJ2f -JZf -
. 
A-~ ~ -fi -
I~~ ~ 
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· 
0.0 
0.0 .,< 
~~~ 
-0.1 . • I -i 
o 10 20 29 50 l'l!l 40 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYMlnOl.. MACH PARAMETRIC VALUES ~EFERENCE INFORMATION 
~ 0.800 eETA 0.000 ELEVTR' 0.000 0.1197 AILRON 0 .• 000 RUOFLR 4S.000 
0 1.1!t6 RUODER 0.000 
0 1."'8 
SREF US.STOO sa.IN. 
LREF 3.6570 IN •. 
BREF 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN·. 
ZMRF 0.15000 IN. 
DATA MIST. CODE V aCALE 0.0060 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 4S DEGREES RUDDER FLARE 
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11,;' 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
']==:J 
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SyMeol MACH PARAMETRIC VALUES REFERENCE tN,"ORMATION 
~ i.e!!7 BETA 0.1300 ELEVTR 13.0130 :<%.7413 AILRON 0.1300 RUDFLR 4'.000 SREF 16.37013 SQ. IN. LREF :5.6'TO IN. (> 3.400 RUDDER 0.000 
0 4.e5e 
BRE'F 5.2920 IN. 
XHRP 5.2eTO IN. 
YMRP 13.0000 IN. 
ZMRP 0.1'50130 IN. 
DATA HlaT. COOE V SCALE 0.0060 
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BASELINE L~NGITUOINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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ANGLE ~F ATTACK, ALPHA. DEGREES 
MACH PARAMETRIC VAL.UES REFERENCE INFORMATION 
0.000 BETA 0.000 EL.EVTR CI.ODD SREF 16.37'00 SQ.IN. 
O.OS>T AIL.RON 0.000 RUOFL.R "'5.000 L.REr-' 3.657'0 IN. 
1.196 RUDDER 
1.458 
Q,ODO BREI" 11.2920 IN. 
XMRP 5.207'0 IN. 
YMRP 0.0000 IN. 
ZMRP O.GOOO IN. 
DATA HIST. CODE V SCAL.E 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
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SyMBOL MACH PARAMETRIC VALUES REFERENCE I NFORMA Tl ON 
~ 1.C57 BETA 0.000 ELEVTR 0.000 2.740 AILRON 0.000 RUOFLR 45.000 SREF 115.3700 Sa.IN. LREF 3.8570 IN. 
0 3 • .0180 RUDDER 0.000 
0 4.9!19 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
DATA HIST. CooE V SCALE 0.00150 
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BASELINE LONGITUDINAL CHARACTERISTICS WITH 4S DEGREES RUDDER FLARE 
l.CI . . , . , • , • ••• , , , , , , , • , . . • . , . , , . 
· 
l.m 
· 
1.13 
o.e 
..J 
'U 
.. 0.6 
I-
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..... D." LL 
LL 
W 
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l-
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I ( It tr ) , ~ J 
1 1 <b w 
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-
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-
-0.4 
-
-D.e _L _l 
-D." 0.0 0.0 0.0 0.0 0.1 0.2 0.4 D.!! a.iS 0.7 0.8 0.9 1.0 
DRAG ceEFFICIENT. CD 
8YHSOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ o.eoo D.e97 
<> 1.196 
0 1.4513 
BETA 0.000 
AILRON 0.000 
RueDER 0.000 
DATA HIST. CODE V 
ELEVTR 
RUDFLR 
0.000 
4'.000 
MSFC TWT 510. 040-A OR8ITER,81W1VIPIMI (852008) 05 
SREF 16.3700 $Q.HI .• 
LREF 3.6570 IN. 
BREF 5.21120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP, 0,6000 IN. 
SCALE 0~OO60 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 4S DEGREES RUDDER FLARE 
, .f! 
I'" 'I" "I'" 'I" "I" "I' "'I' "'1""1""1' ,. '["" I"" I" "I'" 'I 
•• r I 
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W 
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W 
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U 
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12 
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ftj {-fJ / cr i 
~ I ( ~ ~ 
0.0 
-0.2 
-0.4 
-
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.. L 
-0.13 
-D.l 0.0 D.D 0.0 D.1'l 0.2 0.3 D." 0,.5 0.15 0.7 D.a 0 •. 0 l.O 
DRAG COEFFICIENT. CD 
SYMBOL MACH PARA~IETR 1 C VALUES REFERENCE INFORMATION 
2 t.S!!? BETA 0.000 ELEVTR 0.000 45.000 SREF 16.3700 SQolN. 2.740 AILRON 0.Otl0 RUDFLR LREF 3.6570 IN. 
0 3.400 RUDDER 0.000 
0 4.9:59 
ElREF 5.2920 IN. 
X'lRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
DATA HIST. CODE V SCALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
I.CI , , I , I I I I I 
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PITCHING MDMENT COEFFICIENT, ClM 
SYMSOL. MACH PARAHETIUC VALUES REFERENCE INFORMATION 
~ a.80Q eaTA I:), ODD EL.EVTR 0.000 10.9£1·7 Al LRc»I 0.000 RUDFLR "'!!.Dbo 
<> 1.196 RUODER 0.000 
0 1.458 
SRE". 16.:51"1010 5Q.IN. 
LREF :5.65710 IN. 
BREF 5.29210 IN. 
XWRP 5.2U7D Itl. 
YI<4RP O. 01000 IN. 
ZHRP 0.610100 IN. 
DATA HI ST. COOE V SCALE 0.010610 
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BASELINE LC1NGITUDINAL CHARACTERISTICS WITH 45 DEGREES R_U_DD __ E_R_.F _L_A_RE_ _ 
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LL 
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LL 
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1.4 ---. 
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, .0 
0.6 r0-
0 •• 
D •• 
O.li! 
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-0.2 
-0.4 
-o.e 
.80 
. 
SYMBOL MACH 
~ 1.957 2.740 
0 3.430 
0 4.9159 
, TT"'I I • I , I ' J I • I i i 
L 
t .A g 
1 ! 1/ 
i J j 1 
f I 
_L • 
• lie!! .20 .15 .10 .05 .00 .00 ,·00 
PITCHING MOMENT COEFFICIENT, ClM 
PARAMETRIC VALUES 
BETA 0.000 ELEVTR 0.000 
A I LROIII 0.000 RUDFLR 4'.000 
RUDDER 0.000 
DATA HIST. CODE V 
i i 
I 
, I , I 
I 
i , I I 
I 
i , I I , 
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rW 
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-
d 
-
-
-
-
-
-
.00 -.05 -.to -.15 
REFERENCE INFORMATION 
$REF 16.:1700 Sll.IN. 
LREF :1.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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BASELINE LGNGITUDINAL CHARACTERISTICS WITH 4S DEGREES RlJDDER FLARE .... ~ 
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U 
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< 
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z 
l.e 
l.8 
1.0 
tl.6 
o.e 
0.4 
0.2 
0.0 
-0.2 
-D.4 
-O.G 
.!lO 
, , , 1 
SYMBOL 1-4ACH 
2 0.800 0.997 
0 1.1516 
0 1.4'. 
, ~ I I I I T , , T '-', I I I T , I , I 
, I , , 
I 
' I I 
I I · , 
· 
j~ .~ · ~ 
,; ~ I I : · .l 
-I ~ .1 { I 
j If V 7 ~ I) /jj (fJ- I V 7 , ~ j 
I~ I ~ c!. 
-
.20 .15 .10 .05 .00 .00 .00 .00 -.05 -.10 -.S!! 
PITCHING MOMENT COEFFICIENT. ClM 
PARAMETRIC VALUES REFERENCE INFORMATION 
SETA 0.000 ELEVTR 0.000 SREF 16.3700 SQ.IN. 
AILRON 0.000 RUOFLR 45.000 LREF 3.6!!70 IN. 
RUDDER 0.000 eREF 5.2920 IN. XHRP 5.2070 IN. 
Y~RP 0.0000 IN. 
ZHRI" 0.6000 IN. 
DATA HIST. COOE V SCALE 0.0060 
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BASELINE L~NGITUDINAL CHARACTERISTICS WITH 45 DEGREES RUDDER FLARE 
Z 
U 
. 
I-
Z 
W 
..... 
U 
..... 
U. 
U. 
W 
D 
U 
W 
U 
0:: 
0 
U. 
...J 
< 
1: 
0:: 
0 
Z 
&.4 
, .. 
1.0 
D." 
0.0 
0.4 
0.2 
0.0 
-0.2 
-0.4 
-D •• 
.ZlO 
. 
• " ' . 
, , 
.-
J 
.20 .15 .11I .05 
, , , I I i I t 
I 
' , , , 
I 
' . i f 
I 
t , , , 
I 
I i "~ I 
. I 
-
" 
-
J 
'" 
r: t 
I 
,~ .~. j ! t I --
~ I j 0 -/ -J -
~ t J . ~ d 
-
-
-
-
-
.00 .00 .00 .. 00 -.05 -.10 -.15 
PITCHING MOMENT COEFFICIENT. ClM 
SYMBOL 
~ 
o 
o 
!1ACli 
1.lil57 
2.'740 
3.480 
4.5159 
BETA 
AII.RON 
RUDDER 
PARAMETRIC V,AI.UE.S 
0.000 EL.EVTR 
0.000 RUOFI.R 
0.000 
DATA HtST. CODE V 
0.000 
45.00'0 
MSFC TWT510, 040-A GR8ITER~81WivlP1Ml 
il 
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REFERENCE I NFOfHIA n ON 
SREF 16."3.,00 SQ .IN. 
I.RE,F :s • 65 70 IN. 
BREF 5.2920 . IN. 
XHRP 5.e070' IN. 
YHRP 0.,0000, IN. 
ZHRP 0.8000 IN. 
SCAI.E 0.0060 
(852008) 05 NOV 71 PAGE 55 
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ELEVDN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
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DATA sET 
(852009' ) 
(A5Z510) 
(A52S11 ) 
0' i i I' , i I I I , . , . • , , , , .... 
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f'-" V L 
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o 5 10 15 20 25 30 35 
ANGLE GF ATTACK. ALPHA. DEGREES 
SYMBOL. 
~ 
<> 
MACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,81W1V1P1Hl 
MSFC TWT 510, 040-4 ~BITER,B1W1V1P1M~ 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.5119 
~, 
,~ .0:" I 
',,~~ 
ELE'HR AILRON RUDDER 
O.tIOO 0.000 0.000 
-20.000 0.000 0.000 
~40.000 0.000 0.000 
, , 
40 
RUDFLR 
O~OOCl 
0.000 
0.000 
. , , , . 
. 
" 
-
-
. 
.. 
I 
45 50 
REFERENCE INFORMATION 
SREF 145.:5700 sa .IN. 
LREF :5.6570 IN. 
8REF 5.2820 IN. 
)!MRP '.2070 IN. 
YHRP 0.0000 IN. 
ZNRP O.GOOO IN. 
:SCALE 0.0060 
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ElEV~N EFFECTIVENESS WITH . o DEGREES RUDDER FLARE 
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DATA SET 
(B520051 , 
(1.52810) 
(1.52811) 
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1/ / 1-/ 
~ 
--< --' . 
o 10 20 25 50 55 
ANGLE aF ATTACK. ALPHA, DEGREES 
SYMBOL CONFIGURATION DESCRIPTION 
o H8FC TWT !ll0, 040-1.- ORBITER,B1W1V1P1Hl 
Z! H,FC TWT 510, 040-1. ORBITER,B1W1V1P1Hi o DATA NOT AVAILABLE FOR ALL CONDITIONS 
HACH o.eoo 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 - 0.000 
0.000 0.000 
-, -T . J • 
, . 
· 
· 
-
· 
· 
· 
· 
-
-
-
""".-................... 
-
.-
-( 
-
. . 
40 45 50 
" 
RUDFLR REFERENCE INFORMATION 
0.000 8REF 16.3700 SII. IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2920 IN. 
XHRP !I.2070 1'-1"",. 
YHRP 0.0000 t t! -
ZHRP 0.6000 3.1\! • 
SCALE 0.0060 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
I •• • 
1.4 
f..a 
" .·Il Z 
U 
~ 
Z a •• 
W 
-U 
-l.L. 
l.L. a.G 
W 
0 
U 
W 
U a •• a:: 
D 
l.L. 
.-J 
< 0.2 1: 
a:: 
D 
.Z 
0.0 
-0.2 
-0.4 
-0.6 
o 
0-, TA SET SYMBOL 
(B!s200~) 0 
(A!S2810) z:s 
(A52511) 0 
MACH 
r-r T , r • . . . . t. t , , -. ,1 
.• 
-·---r 
1 
I 
.' 
, ~ 
~ ~ 
J/ / ~ 
~ V 
/ V - ... , 
:7 I 
F'" 
.' 
• 
so 
ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 5S0, ~O-A ORBITER,B1W1V1P1Ml 
MsFC TWT 510,. ~O-A ORBITER,B1W1V1P1Hl 
.OATA NOT AVAILABLE FOR ALL CONDI.nONs 
O.DO" 
ELEVTR 
0.000 
-20.000 
-.0.000 
AILRON RUDDER 
r.J"OOO Ci.OOO 
Q,OtlO O,DOti 
0.000 0.000 
I -r "T TTl I • I • 
. 
-
-
-
-
-
-
-I 
-
-
-
'. 
. 
-
" 
40 .5 50 
RUDFLR REF'£RENCE INFORMATION 
0.000 SREF lG.37'00 sa. IN. 
'0, CIDP LREF ~"657'0 IN. 
o ... ~m BREF S.e.20· IN. 
XMRP 5.l!07'Ci IN. 
YHRP 0.0000 iN. 
ZMRP 'J,6000 IN. 
SCALE -:'.OOiSO 
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&.e • • . . " . , , .. . . . •••• --. , . 
&.4 
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l •• 
" .0 z 
U 
I-
Z D •• 
W 
..... 
U 
..... 
U. 
U. D.e 
W 
D 
U 
W 
U D •• 
er 
D 
u. 
-l 
< 0.2 
l: 
a:: 
D 
z 
~ ~ 
I~ ~ ~ 1 ¥ 
/ /' V /. 
I/, / / 
/4 V/ 
/, V 
0.0 
-0.2 
V f---.-.., 
--0.4 
-o.e 
o 5 10 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SYMBOL 
(B52001:l) 0 
(A52810) ZS 
(A52511) 0 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 51P, O<!O-A ORSITER,B1W1V1P1MI 
MSFC TWT 511J,'040-A ORBlTER,B1W1V1PSlU 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
0.995 
EI.EVTR 
0.000 
-20.000 
-40.000 
AII.RON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
• 
40 
RUC'FL.R 
0.,000 
0.000 
0.000 
•• 
-.- .. , 
• .. 
0 
0 
· 
-
-
-h-
' -
--
· 
· 
411 50 55 
REFERENCE I NFORMA TI ON 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
SREF 5.21120 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHR~ 0.6000 IN. 
SCAI.E 0.0060 
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ELEV~N EFFECTIVENESS WITH 0 DEGREES RUDDER FLARE 
l.a 
&.4 
I •• · 
'.0 
0 •• 
0 •• 
0.4 
0.2 
0.0 
-0.2 
-0.4 
-D.G 
I I I I ~J , 1 .. • • • • • 
~--.,.. 
V 2f 
-
/" ~ ~ 
/ V"h ~ 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 1110, 040-1. ORBITE:R,B1W1V1P1Hl 
HSFC TWT 1110, 040-A ORBITER,IUW1V1P1Hl 
foISFC TWT !HO, 040-11 ORBI TER ;etWl V1PiHl 
,~ 
-\'fJ": ", ':;~I../ 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RODPER 
IiI,OOO 0.000 
0.000 0.000 
0.000 0.000 
.~ I • 1 
~ 
-
-
-
-
-
-
-
-
40 110 IIl1 
FlUDFLFl REFERENCE INFORMATION 
0.000 SREf-' 16.3700. sa.IN. 
0.000 LREF 3.65T~ IN. 
0.000 BREF 5.~S20 IN. 
XMRP 5.20TO IN. 
" 
~ YHRP 0.0000 IN. ZHRP 0.600Q IN. 
SCALE a.ODGO 
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ELEV~N EFFECTIVENESS WITH 0 DEGREES RUDDER FLARE 
r 
1.4 
1 •• 
1.0 
Z 
U 
t-
Z o,e 
W 
.... 
U 
.... 
I.L 
I.L 0.6 
W 
0 
U 
W 
U 0 •• 
0::: 
0 
LL 
-1 
< O.II! l: 
0::: 
0 
Z 
0.0 
-D.e 
-0,. 
o 
DATA SET SYMBOL 
(O'2009 I 0 
(A'211101 ZS 
(A5:2SUI 00 
MACH 
, I . . , , , , . . .. , . 
~. 
h ~ 
,l6 ~ 
~ ~ 
~ ~ 
1:/ 
" 
• _L --'- _L I I I --L 
.' 
J 
so 25 30 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION ELEVTR AILRON Rl,i\)OER 
HSFt: TIoiT 510, 040-A ORBITER,Bl1011V1P1Ml 0.000 0.000 0.000 
MSFC TIoiT 510, 040.-A OFiBITER ,B1W1V1PUU -20.000 0.000 0.000 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml -40.000 0.000 0,000 
1."57' 
.qwr,..., 
, \ 
t , 
...J.j 
I , , , , , , .. 
-
-
-
-
40 45 50 
RUOFLR REFERENCE I NFOIHlA Tl ON 
0.000 SREF 16.37'00 SQ .IN. 
0.000 LREF 3.657'0 IN. 
0.000 r BREF 5.2920 IN. 
XMRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZMRP 0,6000 IN. 
SCALE 0.0060 
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I • •••• . , 
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• • . J 
J , T T T , •• J 
. 
I~ 
, .0 
Z 
U 
to-
Z o.e 
W 
.-. 
U 
.-. 
lJ.. 
l.L 0.' 
W 
D 
U 
W 
U 0 •• 
0:: 
CD 
l.L 
-1 
<: D.II! 
L 
a::: 
CD 
Z 
D.l:! 
-D.r: 
-D •• 
-D.e 
o 
DATA SET SYMBOL 
(B5lt009 I 0 
(/.!lZ910) ZS 
(A!lUU I <> 
MACH 
~ ~ .. / 
~~ ~ 
~ r~ or 
. 
~? -;H 
~ ". A 
I~ 
. 
-
I . 1 1 1 
/I so 15 20 15 30 35 
ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPT!'ON 
H9FC TWT 510. 040-4 ORBITER.BIW1VI?1"1 
H9F'C TWT 510. 040-4 ORBITER.BiW1VtP1Hl 
NSFC TW" 510. 040-4 ORBITER.81~~V1P1Ml 
f~' 
-df i 
ELEVTR 
0.000 
-20.000 
-40,000. 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
40 
RUDFLR 
0.000 
0.000 
0.000 
-
-
-
-
-
-
-
-
-
-
'[ 
-
-
~ 
, . 
"s 50 55 
REFERENCE INFORMATION 
SREF 11l.l!.70o sa.rN. 
LREF 3.11570 IN. 
BREF 5.21120 IN. 
XMRP :; ... 07Q IN. 
YMRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCAL.E 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
I •• , , , , , , , .. . . • . ••• 
./' Y 
~ 
~ .? -J 
\ .. 
1.a 
Z 
U 
. 
t-
Z a •• 
W 
...... 
U 
...... 
LL 
LL a,. 
W 
0 
U 
W 
U 0.4 ~ 
0 
lJ... 
-.J 
< 0.2 
L 
cr. 
0 
z 
~ ~ 
~ ~ A 
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~ V" --0.0 
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-
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, 
20 25 30 40 45 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET 
(B52009 ) 
(A52810) 
<A52S11) 
SYMBOL. 
~ 
<> 
MACH 
CONFI~URATION DESCRIPTION 
MSFC TWT SiD, 040-A ~B1TER,B1W1V1PU11 
MSFC TWT 510, 1:140-A ~BX:TER,B1W1V1P1Hl 
ME,FC TWT 510, 040-A ~BllrER,1!I1W1V.1P1Hl 
2.740 
ELEVTR 
0.000 
-20.000 
-40.000 
41LnON 
0.000 
0.000 
0.000 
!WDDER 
0.000 
0.000 
0.000 
0.0t.10 
0.000 
0.000 
R~~£RENCE INFORMATION 
SREF lS.lITOO se.IN. 
LREF lI.5S70 IN. 
eREF S.2ij20 IN. 
XMRP 5.2070 IN. 
VHRP 0.0000 IN. 
ZMRP O.5DDO IN. 
SCALE D.O~~O 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
i"e , , , , , , , , , , , , . , . , , • I -. I '] 
. 
i.4 
.J V 
~ V . 
1\ •• 
1.0 
Z 
U 
t-
Z D •• 
)/ ~ 
_. 
W 
..... 
U 
...... 
lJ.. 
lJ.. D •• 
W 
0 
U 
W 
U 0.4 
0::: 
0 
lJ.. 
-' 
< til.2 
L 
0::: 
0 
Z 
0.0 
-0.2 
-0.4 
-0.0 
DIITA SET 
(8'2009 ) 
(1152510) 
(115281:1.) 
D 
iSyHBOL 
~ 
<> 
A~ ~ 
~ ~ ~ ~ 
~ V ';~ I,.. .... ~,.> 
~ ~ 
5 10 liS 20 25 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION ElEVTR AILRON RUDDER 
~ItWC TWT 510, 040-A ORBiT~R,SlW1V1P1Ml 0.000 0.000 0.000 
~ISFC TWT 510, 040-11 ORBIT~R,SlW1V1P1Ml -20.000 0.000 0.000 
H:)FC TWT !'iO, 040-A ORBITER,B1W1V1P1Ml -40.000 O.OOC! 0.000 
:1.480 
-
-
, .. 
40 50 lIi5 
RUDFlR REFERENCE I NFOIHIA 11 ON 
0.000 SREF 16.3700 Sa.IN. 
0.000 LREF :5.6''10 tN. 
0.000 BREI" 5.ZIIZO IN. 
XI'lRP 5.20'10 rN. 
vHRP 0.0000 IN. 
ZHRP 0.6000 111. 
SCALE 0.00(50 
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i,. , I 
i .... 
i,. 
i ,D. 
Z 
U 
I-
Z D •• -
LLI 
...... 
U 
...... 
lJ.. 
lJ.. 0.0 
W 
0 
U 
W 
U D.'" 0:: 
0 
lJ.. 
...J 
< D.2 I: 
0:: 
0 
Z 
0.0 
-c.e 
-D.'" 
a 
DATA SET SYMBOL. 
( 952009) ~ (.1.52510) 
(.1.52&11 ) <> 
MACH 
. • . . • • 
, . , ... . ..- .. • , . . , 
, , 
-
-
1f,. 
"~, 
- ~ ~ .~ 
J ~ 
V ~ ~ ~. 
~ 
-~ ~ 
~
.a% ~ 
.....a: ~ -
~ 
-
J 
10 i5 25 50 55 40 45 55 
ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPTION EL.EVTR Al.L.RON RUDDER RUoFf.R REFERENCE INFORMATION 
HSFC TWT ~i10 , 040-.1. OR9ZTER,SlW1V1P1Ht 0.000 0.000 0.000 0.000 SRE ... 16.3700 SQ .IN. 
i4SFC TWT 510, 040-.1. ORBITER,BiW1V1P1Ml -20.000· 0.000 0.000 0·.000 L.REF 3.6570 IN. 
"'lSF.:;; TWT 510, 040-.1. ORSITER,B1W1V1P1Ml -40.000 0.000 0.000 0.000 BREF 5.2920 IN. 
)(HRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0,6000 IN. 
SCAL.E 0.0060 4.959 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.aD 
••• 
• eo 
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...J .is 
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r-
Z 
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1.L. 
W 
0 
U 
.'015 
r-
Z 
W 
I: 
D 
I: 
(!) .0'0 
Z 
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U 
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-.ia 
DATA 5ET 
(B'2001il ) 
(A!l2510) 
(A'2511 ) 
f---
MACH 
, , 
• • • 
" 
• • . .... 
. 
~ A A 
"'6l......... ~ A 
~ ~ ~ 
B. 
-
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• 5 10 25 :so S5 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
HsFC TWT 51D, 040-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORBITER,BiW1V1P1Hl 
DATA NOT AVAILASLE FOR ALL CONDITIONS 
• 
ELEVTR 
0.000 
-20.000 
-4')',000 
AILRON 
0.000 
0.000 
0.000 
RUDOER 
0.000, 
0.000 
0.000 
, 
RUDFLR 
0.000 
0.000 
0.000 
J I I .. , ~ 
· 
· 
· 
45 50 55 
REFE[?£NCE, INFORMA TlON 
SREF 1~.5700 SQ. IN. 
LREF 3.6'70 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP C.OOOO IN. 
ZHRP O.~OOO IN. 
SCALE O.~060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• al 
•• 0 
:r:. 
...J .:1.11 
U 
.. 
I-
Z 
W 
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U .:1.0 
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LL. 
LL. 
W 
0 
U 
.011 
I-
Z 
W 
:r:. 
0 
:r:. 
(!) .OCI 
Z 
..... 
I 
U 
t-
...... 
CL -.IlII 
-.:1.0 
-.:1.11 
OA'rA SET 
(B'Z009 l 
(A'ZSiO) 
("'2511) 
f 
a 
SYMBOL 
~ 
o 
MACH 
, 'r --. I I I , , I • I I , , I 
.. ~ A A A 
....." -~ ~~ ~ 
'i: N 
I~ 
-
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT 510, 040-1. ORBITER,B1W'V1P1Hl 
HSFe TWT '10, 040-1. ORBITER,B1W~V1P1Ml 
DATA NOT AVAILABLE FOR ALL COND,:nONs 
0.1100 
ELEVTR 
0-.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
•• 
"'0 
RUDFLR 
0.000 
0.000 
0.000 
-J , J , 
~ 
· 
· 
· 
-
"'II 50 5' 
REFERENCE INFor-Io4Al'JON 
IIREI'" \\ 6.3700 59 .IN. 
LREF :5 .6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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I 
••• 
•• 0 
l: 
.-J .15 
U 
..... 
Z 
W 
..... 
.10 U 
l 
..... 
IJ... 
IJ... 
W 
0 
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Z 
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Z 
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a.. -.oS 
-.10 
-.15 
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DATA SET SYMBOl-
(B5200g I 
(A52S10) 
(UZSll) 
~ 
o 
MACH 
, , , , I , . , , , 
A 
~ J 
-A 
-~ ~ 
~ A 
-
lGot 
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-
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ANGLE ~F ATTACK. ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT !I:10, 040-A ~BITER ,EllW1V1P1Hl 
HSFC 'rWT !lID I 04Cl-A ~BI TER I BllWl V1PlHl 
DATA NOT AVAIl-ABLE FOR ALL CONDITIONS 
0.904 
.ft 
ELEVTR 
0.000. 
-20.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 CI.OOO 
0.000 0.000 0.000 
0.000 0.000 0.000 
I , , , 
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-
-
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· 
· 
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I I I 
j 
45 50 55 
REFERENCE I NFORHA Tl ON 
SREF 16.3700 SO. I N. 
l-REF 3.8570 IN. 
eREF !I.25)20 IN. )(HRP 5.2070 IN. , 
YHRP 0.0000 IN. , 
%MRP 0.6000 IN. 
SCALE 0.0060 
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, , . • • • • • • • • • . . . 
,-. . 
.110 
1: 
..J .11S 
U 
.. 
I-
Z 
W 
...... 
.10 U 
...... 
ll.. 
ll.. 
W 
D 
U 
• DIS 
I-
Z 
W 
1: 
fJ 
1: 
(!) .00 
Z 
..... 
J: 
U 
I-
..... 
Q.. -.01S 
~ 
~~ ~ 
~ ~~ ~ 
~ 
~ ~ \ ~ 
~ "'" ~ ~ 
'- ,... ,... ... ....., - IS.... 
"S..... ~ 
-.10 
. .L 
.' .SIS 10 IS D 25 aD as 
ANGLE OF ATTACK. ALPHA. DEGREES 
OATA SET SyMBOL. CONFIGURATION DESCRIPTION 
(~'~,W09) () HSFC TWT Ho, ~O-A ORBJTER,B1W1V1P1Hl 
(AS2tUO) ZX HSFC TWT '10, 040-A OfH3ITEn,B1W1V1P1Hl 
(A521)11) <> HflFC TWT '10, 040-1t ORBJTE~,B1W1V1PU41 
MACK 0.99!! 
.. ,-
ELEVTR 
0.000 
-20.000 
-40.000 
~ (, 
AlL.RON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
........ '--"'''~'''''''''':;->'~~-'-'-' " ... ~ -". __ ... - -. ~" 
• • T ... . 
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-
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-
-
-
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-
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-
-
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40 ISO 55 
REFERENCE INFORMATION RUDFLR 
O~OOO 
0.000 
o.ooll 
SREF 16.3700 Sa.IN. 
L.REF 3.6'70 IN. 
BREF '.~920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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DATA SET SyMaOL. 
(B5200lJ) 0 
(A52810) Z'S 
(A52511) V 
MACH 
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I~ ~I~ • 
....... 
,A 
~ ~ "V 
~ ""'-A. A ---.. .A 1!1. ~ 
~ ~ ...... .L::L 
~ 
- ~ ~ 
i 
1.0 20 25 ao all 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFe TWT 510, 040-A ORBITER ,B:l.W1V1P1Ml 
H'FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
1.1g" 
ELEVTR 
0.000 
-ZO.ooo 
-40.00Q 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.1000, 0.000 
~ - - -~ ~l~' 
I!' 
, . . . 
-
-
,0 
-
-
. 
40 50 55 
RUOFL.R REFERENCE INFORM" TI ON 
0.000 SREF 16.57'00 5Q .IN. 
0.000 L.REF 5.6570 IN. 
0.000 I!IREF 5.2g2o IN. 
XMRP 5.207'0 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.00150 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• Ia , 
.a8 
• lila 
L 
....J • liS 
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Z 
W 
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U .:LO 
lJ.. 
lL. 
W 
D 
U 
.05 
~ 
Z 
W 
L 
D 
::E I 
(,!) .00 f 
Z 
....... 
I 
U 
~ 
>-1 
0... -~05 
-.10 
-.i5 
o 
DATA SET SYMBOL 
(8520011 ) 
(10.52510) 
(A~2S11) 
9 
<> 
MACH 
, , , , 
• 
, , 
.~ 
'" 
~ ~ ~ -..,Q,. 
~ Lot. ~ v ~ ~ t-....A A A .A - .-k'I 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFlvURATION DESCRIPTION 
MSFC TWT 510, 040-10. ORBITER,B1W1V1P1Ml 
MsFC TWT G10, 040-10. ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-10. ORBITER,B1W1V1P1Hl 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
• 
40 
RUDFLR 
0.000 
0.000 
0.000 
-T , , T J 
~ 
~ 
· 
· 
· 
45 50 55 
rtEFERENCl: INFOIlMAHON 
SRltF 1~.S700 SQ. IN. 
LRE.'F 3,6570 IN. 
BREI'" 5.21120 IN. 
XMRP J.2070 1 N. 
YMRP 0.0000 iN. 
ZHRP 0.11000 IN. 
SCALE 0.0060 
PAGE 71 
•• 0"\' 
" 
\ 
, j 
p 
l 
1: 
...J 
U 
f-
Z 
W 
..... 
U 
.... 
.I..i.. 
li. 
W 
0 
U 
f-
Z 
lJJ 
1: 
0 
1: 
t!) 
Z 
..... 
:r: 
u 
I-
..... 
CL 
ll' 
.~ 
~:~, <',\.) 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
, . , , , , , .. • • 
.a. 
.ftD 
.1S 
.10 
! 
.05 
.00 
-.05 
I~~ 
~~ ~ ~ A A .A 
-'a--& "'" "'" "'" 'V /\ A A A A JJ..A A I~ -B-.~ ..... 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET 
(B5200~ ) 
(1.52810) 
(1.52511 ) 
SyMBOl. 
9 
<> 
MACH 
CONF'I crURA 11 ON OESCR 1 PTI ON 
H8FC TWT 510, 040-A ORBITER,91W1V1P1Hl 
NSFC TWT 510, 040-A ORBITER ,BU/1V1P1Hl 
HIIFC TWT 510, 040-A ORBXTER,B1W1V1P1Hl 
1.5156 
ELEVTR 
0.000 
-20.000 
-40,aOO 
A Il.RON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0.000 
Ii 
.. . . , , 
-
-
· 
-
-
-
-
-
-
-~ 
-~ 
· 
· 
J 
-
-
· 
45 50 55 
REFERENCE INFORMATION 
SREF l!i.3700 SQ.IN. 
LREF 3.5570 IN. 
BREF ·5.2920 IN. 
XNRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.5000 IN. 
SCALE 0.0050 
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ELEV~N EFFECTIVENESS WITH ~~ o DEGREES RUDDER FLARE 
.a. 
• !to 
1: 
.J .10 
U 
~ 
Z 
W 
....... 
U .:1.0 
.... 
lL. 
lL. 
W 
0 
U 
.05 
I-
Z 
W 
1: 
0 
1: 
(.!) .00 
Z 
........ 
::r: 
u 
I-
....... 
a.. -.05 
-.18 
DATA SET 
(95200109 ) 
(A!S2aI0) 
(A!l20:!"1 ) 
a 
SYMBOL 
~ 
o 
MACH 
, , 
• , • • • . , .. J 
, 
~ --.0.. A. AA ~ A A v !".. .A A .A .A A ;. ;.: X ~ X X Xx. .A ;, A ': v 
A 
":" 
-
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~ 
..... 
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,.. 
,.. 
-
-
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-E) 
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I.;; 
II 10 :so 35 
ANGLE OF ATTACK, ALPHA. DEGREES 
Ca~FIGURATION DESCRIPTION 
HSfC TWT 510, 040-A ORBITER ,B1W1V1P1Ml 
HSFC TWT 510, 040-A OflBITER,B1W1V1P1Ml 
HSFC TWT !llO, 040-A ORBITER,B1W1V1P1Hl 
2.740 
ELEVTIt 
0.000 
-20.000 
-40.000 
AI.LRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
~ 
A 
RUOFLR 
0.000 
0.000 
0.000 
J I J -T T J , 
· 
· 
· 
· 
-
-
I 
~ 
~ 
... A. .... A .... "\ 
..... 
..-
A 
-.:.A 
45 so 
'" 
REFERENCE INFORHATION 
SREF" Hl.3700 SQ.IN. 
LREF" a.~570 IN. 
BREF 5.21120 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.ae 
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Z 
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...... 
a.. -.05 
-.10 
-.ll5 . l. 
o 
DATA SET SYMBOL 
(B5200Sl) 0 
(A5 251 0) z:;s 
(A52811) <> 
MACH 
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ANGLE eF ATTACK. ALPHA, DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT,510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBIT£R,B1W1V1P1Hl 
H8FC TWT 510, 040-A ORBIT£R,B1W1V1P1Ml 
rf0 \; , 
<':P--
£LEVTR 
0.000 
-ao,Ooo 
-40.000 
AlLRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0,000 0.000 
, 
• 
-
-
-
. 
-
A 
A 
'" 
A A ... 
'" 
V 
. 
50 55 
REI"ERENCE INFORMATION 
SREF 16.3700 SQ.I N. 
LREF 3.8570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0,8000 IN. 
SCALE 0.0080 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 . . . . , ••• . , , .. " . 
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U .10 
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W 
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W 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL. 
(B52g0~ ) 
(A52S10) 
(A52:511) ~ <> 
MACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1PiMl 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
M'FC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
Jf 
ELEVTR AILRON RUDDER 
0.000' 0.000 0.000 
-20.000 0.000 0.000, 
-40.000 0.000 0.001l 
RUDFLR REFERENCE INFORMATION 
0.000 'REF 16.3700 SQ .IN. 
0.000. LRE:F 3.6570 IN. 
0.000 BREF 5·.2g20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARF 
-
.ao 
• aa 
• a. 
.a4 
• 'lilil 
< 
U 
.RO 
I-
Z 
W 
.1111 
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U 
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u.. 
u.. .le 
W 
0 
U 
W .14 
U 
0: 
0 
LL •. 12 
-.I t 
< 
...... 
.10 
X 
< 
.DS 
.015 
.• 04 
.02 
.DO 
o 
DATA SET SYMBOL 
(85200IJ ) 
(A5ZS~0) 
(A5ZS~~ ) 
9 
o 
MACH 
I I I , , • • , • I • I" • I I J , I 
. 
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ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
M8FC TWT 510, 040-10 ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-10 ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.5.IJIJ 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
O.~jDD 
0.'.100 
0.000 
RUDDER 
0.000 
0.000 
0.000 
40 
RIJOFLR 
0.000 
0.000 
0.000 
-'' I J T t' 
0 
· 
· 
· 
· 
· 
-
-
~_-~L -I' 
0 
-
.. 
45 50 55 
REFERENCE INFORMATION 
SREF 16.3700 S'hIN. 
LREF 3.6570 IN. 
&REF 5.2IJ20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0060 
... ~
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 • .--r • • , I I . . I . -, . • • • J , . , , • 
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U 
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W 
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U 
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U 
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...J 
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ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBOl. 
(B5200~ ) 
(A52510) 
(A'2&11 ) 
~ 
<> 
HACH 
CONFI~URATION DESCRIPTION 
MSFC TWT SiD, 0.0-4 ORBITER,B1W1V~P1Ml 
MSFC TWT 510, o.O-A ORBITER,eiW1V1P1Nl 
DATA NOT AVAII.ABI.E FOR Al.l. CONDITIONS 
0.8CO 
EI.EVTR AII.R.!lt<J RUDDER 
0.000 0.000 0.000 
-20.000' 0.000 0.000 
-40.000 0 .• 000 0.000 
• . ... 
I I • 
-
--. 
· 
· 
-
· 
-
I 
-
-
-
"0 
'" 
so 55 
RUD~·I.R REFERENCE INFORMATION 
0.000 SREF 111.3700 se.. IN. 
0.000 I..REF 3.6570 IN. 
0.000 BREF !I.2V20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRF 0.6000. I·N. 
SCAL.E o.uuou 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 . 
.iI. 
••• 
• 114 
••• 
< 
U 
•• 0 
.. 
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Z 
UJ 
.i • 
...... 
U 
...... 
lL. 
lL. .ie 
UJ 
D 
U 
UJ .i .. 
U 
0::: 
D 
lL. .i. 
....J 
< 
...... 
.iO 
X 
< 
• oa 
.De 
.!l4 
.02 
• 00 
a 
010 TA SET SYMBOL 
(652009) (.) 
(1052810) n 
(1052511) 0 
MIoCH 
. • • . . . . . . . . . . • 
_.' 
~ A ..,t.. ..... 
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-
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-
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.~ 
. 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONn C;URA TJ ON OESCRI PTION 
MSFC TWT lIl0, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,BIWIV1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.1104 
• 
ELEVTR 
0.000 
-20.000 
-40.00'0 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0'.000 
0.000 
• • • • • • • . 
-
· 
· 
· 
· 
,. 
.. 
· 
-
-
t 
-
45 50 
" 
REFERENCE INFORMATION RUDFLR 
0.000 
0.000 
0.000 
SREF 15.5700 SQ.IN. 
LREF 5.6570 IN. 
8REF 5.21120 IN. 
XMRP 5.2070 IN, 
YHRP 0.0000 IN. 
ZHRP , 0.5000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 
••• 
••• 
•• 4 
••• 
< 
U 
•• 0 
t-
Z 
W 
.1. 
..... 
U 
..... 
l..I.. 
w... .,. 
W 
18 
U 
W • 14 
U 
a:: 
D 
l..I.. .12 
-.J 
< 
..... 
X 
.10 
< 
• 00 
.oe 
.04 
.02 
• co . 
o 
DATA SET SYMBOL 
(e52009) 0 
(A52510) Z! 
(A52S11) <> 
HACH 
I . • . • 
~ 
~ 
" .~ \. 
~ ~ .. 
I~~ ~ ~ ~ 
.-~ 
l\ A A I 
- .A A-.....A. 
(3..-s-.,.. ,.... ..A""'" 'Cl -~ .... ~ -. 
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iO 20 25 50 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURAT~ON DESCRIPTION 
HSFC TWT 510. 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A OROITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ~BITER ,B1W1V1P1Hl 
ELEVTR 
0.1l00 
-20.000 
.--40.000 
AlLRoN RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.01l0 
.. I I . • I _ 
-
-
'''--
-
-
-
-
. 
-
-
40 '0 55 
RUDFLR REFERENCE INFORMATION' 
0.000 SREF 16.31'00 SQ .IN. 
0.0.00 LREF '3.6'1'0 IN. 
0 •. 000 BREF !!.P.920 IN. 
XHRP 5.201'0 IN. 
YHRP O.OGOO IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS ~ITH o DEGREES RUDDER FLARE 
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U 
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W 
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U 
W .14 
U 
Ct: 
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X 
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.oe 
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a 
DATA SET S'I'NB,Ol. 
( B5 2009) C'j 
(",52510) L'i 
C "'52511 ) <~ 
MfACH 
. . 
f_·· 
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~~ ~ A 
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..Cl 
.~ 
~ 
-
,... 
.1::V 
-
,.. .. .... .... 
r- .... ,l' .. ...... -
-
I 
I 
.. t. 
. 
so 20 25 ;'0 
ANGLE OF ATTACK. ALPHA, DEGREES 
CONFI~URATI~~ DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
~&FC TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
1.193 
• 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0,000 
0.000 0.000 
0.000 0.000 
.' 
40 
RUDFLR 
0.000 
0.000 
0.000 
. . . -
· 
· 
-
· 
-
-
· 
-
4' 50 lIS' 
REFERENCE. INFORMATION 
SREF 16,3700 SQ .IN. 
LREF 3.15510 IN. 
BREF 5.2920 IN. 
XHRP 05.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH 
-
o DEGREES RUDDER FLARE 
•• 0 
••• ~ ~ 
•• s 
.... . 
.Ii/. 
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U 
.1l0 
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Z 
W 
.10 
-
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U 
-I.J.. 
I.J.. .1'1 
W 
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U 
W 
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a::: 
0 
I.J.. .12 
.....J 
<: 
-X 
.10 
<: 
.oe 
.oe 
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a 
OA TA SET SYMeOL 
(B!l2009) 
( A!l2S10) 
(A!l2Stt) 
~ 
<> 
HACH 
• I I , . , . , 
, , . 
~ 
~ ~~ .. ~ 
-~ ~~ 
A- -A-..~ ~ 
~ ~~ G.. 
- ""' ,... 
A. 
..... - .~ 
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ANGLE elF 
CONFIGURATION DESCRIPTION 
HSFC TWl '10, 040-A ORBITER.B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER.B1W1V1P1Hl 
HSFC TWT 510, O4o-A ORBITER,B1W1V1P1Ml 
1.4!57 
A.. ~...f) 
-~~ 
., 
, 
1 
2!S 3D 35 
ATTACK. ALPHA. DEGREES 
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
, 
.. 0 
RUDFLR 
0.000 
0.000 
0.000 
. , , , • 
-
-
-
-
. 
-
-
-
-
-
-
-
-
. 
-
..--
-
• 
.. , III 0 Ill' 
REFERENCE I NFOIH'" TION 
SREF 
LREF 
BREF 
XHRP 
YHRP 
ZHRP 
SCALE 
16.3700 
3.G!570 
5.2920 
5.201'0 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. ' 
IN. 
IN. 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 
.ao 
••• 
.u 
• Ita 
< 
U 
.aa 
~ 
Z 
W 
.1e 
..... 
U 
...... 
lJ... 
lJ... .,. 
W 
0 
U 
W .14 
U 
0:: 
0 
lJ... .IZ 
_J 
< 
...... 
X 
.10 
< 
.ae 
.De 
.04 
.02 
.00 
o 
DATil SET SyMBOL 
(852009 ) 
(0452810) 
(0452811 ) 
H 
<> 
"""CH 
, , , , , . , . 
". 
" ~ 
~ 
-'""$. 
I A.. A ~ ~ 
...l!. A 
11.:t 
-
..... .... 
..... ,.., ,.... 
.. r"l 
~ ..A .A A 
- ~ ~ -~ X ..., V 
..A. A 
.h A A A 
5 10 15 20 25 ao 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFl~URATION DESCRIPTION 
H8FC T..,T SID, 040-11 ORBITER,B1W1V1P1Ml 
M8FC TWT 510, 040-A ORBITER,81W1V1P1Ml 
M,FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
r.; 
'. 
ELEVTR 
0.000 
-20.000 
-40 .• 000 
AILRON RUDDER 
0.000 0.000 
0,000 0.000 
0.000,. . 0.000 
• 
-
I. •. A 
rv 
A 
.~" "f 
40 
RUDFLR 
0.000 
O.DIlD 
0.000 
. . -
· 
· 
-
-
· 
~ 
" 
-.::. 
-
45 50 55 
REFERENCE I NFOftMII TI ON 
SREF 111.3700 SQ .IN. 
LREF 3.15570 IN. 
BREI" 5.21120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
PAGE 82 
II 
, 
, 
p_~, __ -_-_____ ----_-___________ - ________ ~ ____________ -----r-~-.-. 
. ~ 
~'~~l 
ELEVDN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• zc 
••• 
••• 
•• 4 
••• 
< 
U 
.aD 
t-
Z 
W 
.1. ~ ... 
U 
..... 
l.L. 
l.L. .le 
W 
0 
U 
W .14 
U 
~ 
0 
l.L. .lll 
-l 
< 
..... 
.10 
X 
< 
• oe 
.oe 
.04 
.02 
.00 
DATA SET 
(8'2009 ) 
(1.'2510 ) 
(1.'2511 ) 
, 
I I I I 
o 
SyMBOl.. 
~ 
o 
HACH 
. , . , , , , , , , , . . , , 
~ ~ 
~ .A v- ~-....-A A A.. 
- :. A ""' .... r- - .... .... r.... 7'" "'" A A .A ..... 
-
't V 
:1\ A A 
" 
5 10 15 ItO 30 35 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MsFC TWT !12.0, 040-" ORBI TER, B1Wl VIP1M! 
H5FC TWT 510, 040-1. ORBITER,B1W1V1P1Hl 
HaFC rWT 510, 040-A ORBITER,B1W1V1P1Hl 
2.740 
t.. ',_ ,~ 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
, 
A. 
A 
40 
RUDFLR, 
0.000 
0.000 
0.000 
~, 
'\ " 
, i 
~~ 
A. 
'" 
A 
~
45 
"'l7 -
, .. 
"" '" '" 
...,. 
50 
REFERENCE INFORMATION 
· 
· 
· 
· 
-
-
-
-
-
-
-
!III 
SREF 15.3700 sa.IN. 
LREF 3.6570 IN. 
BREF 11.2920 IN. 
XMRP !!.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.5000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.Ia 
••• 
• ae 
.1I!4 
••• 
< 
U 
.I!O 
t-
Z 
W 
.le 
.... 
U 
....... 
LL 
LL .le 
W 
0 
U 
W .14 
U 
~ 
0 
LL .12 
-l 
< 
..... 
.10 
X 
< 
.08 
.oe 
.0.4 
.02 
.00 
o 
DATA 8ET SYMBOL 
(8520011 ) 
(A52810) 
(A52SU' 
Q 
i.l 
<> 
MACH 
, , , , . , . J J J 
\ 
i 
~ 
~ ~ .... 
~ ~ .... .A 
.A Ji A 
. 
.... A A 
A r.;!. A. A A 
'" '" 
~ 
-
.... 
-
...... ...... ~ X .x X ;. A- I;: "V 
- A ,... 
--'-
--'- . .L 
5 10 20 25 :so 40 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
H5FC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.00.0 0.000 
, -r, 
-
. -
-
-
-
-
-
. 
-
-
-
-
-
V V ~ 
-
~ v 
'V" 
-
-
-
-
-
-
45 50 55 
REFERENCE INFORMATION 
SREF 18.3700 SQ. IN. 
LREF 3.8570 IN. 
BREF 5.2fJ20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 
••• 
••• 
•• 4 
.1I1l 
< 
U 
• Ito 
I-
Z 
W 
.1. 
--U 
...... 
l..L 
l..L .116 
W 
E) 
U 
W .14 
U 
0::: 
0 
l..L .12 
-l 
< 
..... 
X 
.1.0 
< 
.oe 
.06 
.04 
.ore 
• 00 
DATA SET 
(8'2009 t 
(A'251[1) 
(A52511 ) 
t~ 
. . 
o 
SyMBOL. 
9 
<> 
HACH 
I I • , , I 
~ I---A. 
I"It--A A A A-f..4 A. IA.. A- X 
-
.A. 
..... 
.... ..... ~ .... 
-
. . . . 
10 20 
ANGLE ~F 
CONFIGURATION DESCRIPTION 
M5FC TWT 510, 040-" ORBITER,B1W1V1P1Ml 
MGFC TWT 5S0, 040-" ORBITER ,Bl\~lV1P1Ml 
MSFc TWT 5~0, 040-" ORBITER,BlW1V1P1Hl 
,. I I • • I I 
• 
i'>. A- JIll ~ X 1( 
.. . . 
,~5 aD 115 . -40. 
ATTACK. ALPHA. DEGREES 
EL.EVTR AIL.RON RUDDER RUDFL.R 
0.000 0.000 0.000 0.000 
-20.000 0.000 0.000 0.000 
-40.000 0.000 0.000 0.000 
J-T • I 
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
A 
"V .... 
-A J 
.., 
-V 
A A A 
-.:.J, 
-
4S 50 '5 
REFERENCE INFORMATION 
SREF 
L.REF 
BREF 
XHRP 
'(HRP 
ZMRP 
SCAL.E 
16.3700 
3.6570 
5.2920 
5.2070 
0.0000 
O.flOOO 
0.0060 
sa .11'1. 
IN. 
IN. 
IlL 
IN. 
IN. 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 I -J r "--J , , , , , . • • .. , 
.a. 
••• 
.lt4 
I.J... 
< 
U .ae 
I-
Z .20 
W 
.... 
U 
..... 
I.J... .1. 
I.J... 
W 
D 
U .le 
W 
U 
0:: 
.14 EJ 
I.J... 
...J 
< .12 
...... 
X 
< 
>-
.10 
0 
D 
CD 
W .oe 
0:: 
D 
I.J... 
.00 
.04 
.oz 
.00 f I , 
o 
DATA SET SyMBOl. 
! B!l200lJ' 
(A52810) 
(A52811 ) 
~ 
o 
MACH 
~ 
h. A A 
~ 
~ ~ -t--I. 
--
-
-S- ~ 
-rs..--A., 
.-.. 
1--' 
IS 10 
ANGLE ~F 
CONFI~URATION DESCRIPTION 
M8FC TWT 5S0, 040-A ORBITER,BIWIVIP1Hl 
HSFC TWT 510, 040-A CRBITER,81WIVIP1Hl 
DATA NOT AVAII.ABI.E FOR A!.!. CONDITIONS 
0.'99 
I~' 
(~; 
-A A 
.Dl ~ 
. 
25 3D 35 
ATTACK. ALPHA. DEGREES 
EI.EVTR AII.RON RUDDER 
0.000 O.OOD D.DDD 
-20.DOD D.OOO D.OOD 
-4D.ODD O.ODO D.DDO 
I', 
...... ,_:_ ... ~._-:~~~~:W:~.;,~~~~...:;~~. ::',,, .:~ .. ,,"::.-
-
-, , .. . . 
· 
· 
· 
-
, 
\ 
-
-
-
-
-
4D 45 50 55 
RUDFI.R REFERENCE INFORMATION 
D.OOO SREF S6.3ToO SQ.IN. 
D.ODO I.REF 3.6'To IN. 
0.000 BREF '.2~2o IN. 
XHRP '.ZOTO IN. 
YMRP O.Qooo IN. 
ZMRP 0.6000 IN. 
SCAI.E 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 rr-r' . , , , , . , , .. 
.sa 
-
••• 
•• 4 
lJ.. 
< 
•• 2 U ; 
I-
Z .RD 
W 
U 
.... 
lJ.. .S8 
lJ.. 
W 
0 
U .S CI 
W 
U 
~ 
.S4 0 
lJ.. 
..J 
< .S2 
.... 
X 
< 
>-
.SO 
0 
~ 
OJ 
W .08 
~ 
0 
lJ.. 
.08 
~-.o.. A A 
.04 ~ A 
""""A. A A 
.02 
I~ 
--
,. ~ 
- ..c. ~ 1- I~'" .... .. - ""f'4. ~ 
.... o:T 
• 00 . 
D 5 10 20 25 55 50 40 
ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL. CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR 
(B!5200" ) ~ MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 (A!52S10) HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml -20.000 0.000 0.000 0.000 
(1.52511) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS -40.000 0.000 0.000 0.000 
HACH 0.800 
, . , . . , • 
-
-
-
-
-
-
. . 
50 55 
REFERENCE I NFORHA 1'1 ON 
SREF 16.~700 510\ .IN. 
LREF 3.6570 IN " 
BREF 5.2"20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
, , , 0 , , . .. • 0 0 0 • 
- .. 
~ 
.-
~ J. 
~ A A A A A ~ 
,... 
'" 
~ 
'" 1-
-
-""1' 
-
r" ...... 
..... .. ..... 
...... ..... 
• 
• 00 0 10 20 25 3D 
ANGLE ~F ATTACK, ALPHA. DEGREES 
DATA SET 
(852009 ) 
(,.52810 ) 
(452511) 
SYMBOL 
~ 
<> 
HACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, O4o-A ORBITER,81W1V1P1Hl 
H8FC TWT 510, 04o-A ORBITER ,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.904 
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
I. o 0 0 I I I 
'"1 
-
I . .. 
. 
-
-
-
... 
-
. 
40 411 50 55 
RUOFLR REFERENCE JNf"ORHATlON 
0.000 SREF 16.3700 SQ. IN. 
0.000 LREF 3.6570 1 W. 
0.000 BREF 5.2920 IN. 
XHRP 5.2070 IN. 
Y~fRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 
••• 
.. " 
•• 4 
lL. 
<: 
••• u 
I-
Z .ao 
W 
U 
-. 
lL. .1.. 
lL. 
W 
0 
U .1.. 
W 
U 
~ 
.1.'" 0 
lL. 
....I 
<: .1.2 
--X 
<: 
>-
.1.0 
0 
0 
ID 
W .06 
0:: 
0 
lL. 
• 06 
.04 
.02 
.00 
OATA SET 
(852009 ) 
("52610 ) 
(A1I2511 ) 
, 
a 
SyMBOl. 
9 
o 
HACH 
, , , , , , I 
• I . I I • • • I I I 
~ 
~ 
r-.... 
~ 
... 
I" -vo-.... , I ~ ~ A 
~ .... .~ A 
~ A 
G-~ ~ 
--
,..... 
...... I~ 
-" 
"'-.c ..H"" - - . ....., -
... 
I 
5 1.0 15 20 25 50 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HarC TWT' S10, 040-A ORBITER,B1W1V1P1Hl 
MsrC TWT '10, 040-A ORBITER,B1W1V1P1Hl 
f _,_ 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
I 
40 
RUDFLR 
0.000 
0.000 
0.000 
, I . 
-
-
. 
-
-
-
-
-
-
-
45 so S5 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6'70 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 \ 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.110 
.IID 
.B. 
.B .. 
lJ.. 
< 
.B. U 
I-
Z • itO 
W 
....... 
U 
...... 
lJ.. .1e 
lJ.. 
W 
0 
U .1. 
W 
U 
0::: 
.1" 0 
lJ.. 
....J 
<: .12 
...... 
x 
<: 
>-
.10 
0 
0 
en 
w .De 
0::: 
0 
lJ.. 
• De 
.04 
.D2 
.DD 0 
DATA SET SyMBOl. 
(85200$1 ) 
(A52810) 
",52811 , 
~ 
<> 
HA(;H 
J T" -T • • • • • • 
-
~-~ 
-
i 
I I 
~ 
~ ~ 
~ ~ 
.~ 
~ A 
.~ - ~q~ ~ 
'""fli 
-- & ~-A 
13-
--- ~ I..... .... ...... ,... ,.... I"-' ::A. ~ ... ..... A. 
. 
-
'C 
5 10 20 So 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION EL.EVTR 41L.RON RUDDER 
HSFC TWT 510, 040-01. ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 
HSFC TWT 5Hi, 040-A ORBITER,B1W1V1P1Ml 
-20.000 0.000 0.000 
HSFC TWT Sill, 040-4 ORBITER,B1W1V1P1Hl -~O.OOO 0.000 0.000 
• 
, ' , 
• 4 .... ".l.··,k.-...-k; .. +-""' ... ...<,;.~' 
, 
• . -
· 
· 
· 
-
· 
· 
-
· 
40 50 '5 
RUDFL.R REFERENCE I NFOIHfA T: ON 
0.000 SREF lG.~'I'OO SQ .IN. 
0.000 LREF 5.65'1'0 IN. 
0.000 BREF 5.ee20 IN. )CMRP 5.2070 IN. 
yHRP 0.0000 IN. 
ZMRP 0'.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFrCTIVENESS WITH 
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•• 0 
.a. 
.ae 
.a4 
lJ.. 
< 
••• U 
I-
Z •• 0 
W 
..... 
U 
..... 
lJ.. .l. 
lJ.. 
W 
D 
U .le 
W 
U 
Q:: 
.14 D 
I.L. 
..J 
< • 12 
..... 
X 
< 
>-
• 2.0 
0 
D 
!Il 
W .oa 
Q:: 
D 
u.. 
• 06 
.04 
.02 
• 00 
DATA SET 
(B'2009 ) 
("'2510) 
(1.'2$11 ) 
, , , I . , , , , , . I , •• 
i 
__ L, 
" I 
I' . ~ ~~ 
...... 
~ ~,. .bt.,~ ~ 
~ ~~ 
~" 
G-J""\ 
'"' -- t-....A.. - .... -- .. ..... 
~ 
I 
. • 
o 10 20 25 50 55 
ANGLE OF ATTACK9 ALPHA, DEGREES 
SYMBOL CONFIGURATION DESCRIPTION 
() M8FC TWT '10, 040-1. ORBITER,B1W1V1PiMl ZS "lIFC TWT !lID, 040-1. ORBITER,B1W1ViPiM1 <> HSFC TWT !lID, 040-1. ORBITER,B1W1V1P1M1 
HACH 1.4", 
EI.EVTR 
0.000 
-20.000 
-40.000 
All-RON, RI"ODER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
.. , . , .. ~ 
4 
-
-
-
· 
-
-
-
-
-
· 
· 
· 
· 
40 4!1 so 55 
RUDFI.R REFERENCE I NFOR HI. 11 ON 
0.000 SREF 16.5700 SQ. IN. 
0.000 I.REF 3.6570 IN. 
0.000 6REF 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IlL 
ZHRP 0.6000 IN. 
SCAI.E 0'.0050 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.sc.-. 
• e. 
••• 
.84 
u.. 
< 
.a. U 
I-
Z .eo 
W 
t-i 
U 
~ 
u.. .1e 
u.. 
W 
D 
U .1e 
W 
U 
Ck: 
.14 D 
u.. 
...J 
< .1. 
...... 
X 
< 
>-
41:'0 
Cl 
ID 
ill 
W .oe 
n:: 
0 
u.. 
.01S 
.04 
.02 
• 00 0 
DATA SET SYMBOL 
(a5200g; 
(.A52~1D > 
(A52811 ) 
~ 
<) 
MACH 
• 
, I I I • , , • ... " 
',-
" 
-
-
I~ 
'V ~ ~ 
I~ ...... ~ ~ -A... G "'" F'- A A ,.... I-" A A ~ ~ A 
.... 
-.....::zrc, IjiiI ~A ~ v A A v rv A A I .. 
. . 
10 15 20 30 311 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION OESCRIPT~ON 
MSFC TWT 510, ~O-A OKBITER,81W1V1P1Ml 
MSFC TWT 510, ~O-A ORBI TER ,IUW1V1P1Hl 
HSFC TWT 510, ~O-A ORaIT~R,B1W1V1Pl~1 
I,G5e 
~\ \'~' 
ELEVTR 
0.000 
-20.000 
-40,000 
All-RON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0,000 
• • J" , I I 
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-.... 
.... 
...., 
-.;. -
.,.. 
-
-
. 
-
-
-, 
55 
REFERENCE INFORMATION 
SREF S6.3700 SQ. I·N. 
LREF 3.6570 IN. 
BREF S.21J20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 , , 
••• 
••• 
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lJ.. 
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Z • litO 
W 
-U 
-U. .1. 
lJ.. 
W 
0 
U .te 
W 
U 
0::: 
.14 0 
lJ.. 
.-J 
< .12 
--X 
< 
>-
.10 
0 
0 
CO 
L1.1 .oa 
0::: 
0 
lJ.. 
.oes 
.04 
.02 
.00 
o 
OA TA SET SYMBOL 
(652009) 0 
(A52810) n 
(A52811) <> 
MACH 
<.;. 
. . . . . . • • • • , , . . 
, , , . I I , • 
-
.. 
, 
~ 
~  ().....A A. A A V ~ A 
... 
......-
--
..... 
--
1" .A- i\. A. A. A 
-- "'"" 
... 
--
A A ~ 
" A ~ v A 
I 
10 20 aa 55 .. 0 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 5iO, 040-A ORBITER',B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,BiW1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
2.740 
ELEVTR 
0.000 
-20.000 
-"0.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUOFLR 
0.000 
0.000 
0.000 
, . t , I , ~ 
-
-
-
-
-
-
-
A A- A A. A 
.., 
"" 
v V ..., v 
A 
.. 5 50 S5 
REFERENCE INFORMATION 
SREF 16.3700 ~Q.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP ~ .20TO IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ELEVDN EFFECTIVENESS WiTH o DEGREES RUDDER FLARE 
.ID 
• a • 
• a • 
• 114 
lL. 
< 
.all U 
• 
...... 
Z .aa 
W 
..... 
U 
..... 
lL. .1. 
lL. 
W 
0 
U .16 
W 
U 
~ 
.14 0 
lL. 
..J 
< .12 
..... 
X 
< 
>-
.10 
0 
0 
CD 
W .oe 
~ 
0 
lL. 
.DG 
.04 
.Ol! 
.00 
DATA SET 
(B'20011 ) 
(A'2S10) 
(A'2S11 ) 
, , .. , , 
-
~ 
~ 
~ ~~""o&-
iA .... .... 
f3-- A A A A tt. ~ A. A. A. .A. .A. A A. n.. X X X A A A .... .... 
- "'" 
..,.. r-
-
~.L 
o 5 :1.0 . 15 25 50 35 
ANGLE OF ATTACK. ALPHA. DEGREES 
SyMBOL CONF'IGURATION DESCRIPTION 
() HSFC TWT 510, 040-... ORBI'ER,B1W1V1P1Ml 
~ HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml <> MSF'C TWT 510, 040-A OR8ITER,B1W1V1P1Hl 
MACH 
• 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.01l0 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
•• 
I j r i ~ 
..... 
';:: ..., 
A 
~ 
40 
RUOF'LR 
0.000 
0.000 
0.000 
. 
-
-
-
-
-
-
-
-
-
.A. ..... ..... .... A-...., ..., 
..., V 
-
50 55 
REF'ERENCE INF'ORHATION 
SREF' 115.:S700 SCI! .IN. 
: aC:F S. 65 7'0 IN. 
BREF' 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.00.00 IN. 
ZHRp 0.15000 IN. 
SCALE 0.0060 
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'1 
~ 
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I 
"C' 
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<~~~.:~ 
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ELEVDN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
•• 0 
.110 
.aG 
.l1li4 
u.. 
< 
••• U 
t-
Z .aa 
llJ 
..... 
U 
..... 
u.. .la 
u.. 
W 
D 
U .le 
W 
U 
r.t: 
.l4 D 
u.. 
..J 
< .l2 
..... 
X 
< 
>-
.la 
0 
D 
III 
UJ .as 
cr. 
0 
u.. 
.alS 
.04 
.a2 
• aa 
a 
DATA SET SYMBOL. 
(852009 ) 
(A52810 ) 
(A'2811 ) 
~ 
¢ 
MACH 
, , , , , . 
-
~ ~ J'o. 
...... A A ""-
~ A A A. A A.A A ..... A A. A- X A 1'( ]I( }II x X X -
-
A 
-
-
-.. ~ ..... 
- -
,-
1. 1 . .. 1 ..... 
II sa UI 25 3D 53 olD 
ANGLE ~F ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT !lID. 040-A ORBITER.B1W1V1PiHl 
MSFC TWT !lID, 040-A ORBITER,B1W1V1P1Ml 
HsFC TWT !lID, 040-A ORBITER,B1W1V1P1Hl 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER . RUDFLR 
0 .• 000 0.000 0.000 
0.000' 0.000 0.000 
0.000 0.000 0.000 
, • • . 1. j 
.'--
-
-
~ 
-
-
-
-
-
"V' 
-V A ,. A A A -
~ 
-
-
-
I , 
4' 50 liS 
REFERENCE INFORMATION 
fORE;>!' 16.3700 sa. I N. 
LREF 3.6570 IN. 
BREF 5.1!920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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pm 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.'D 
.DS 
.D8 
.01' 
OJ 
-< 
U 
.00 
t-
Z 
W 
..... 
(.J 
..... 
.05 
IJ.. 
IJ... 
W 
0 
U 
W 
.~ 
U 
0:: 
0 
lL.. 
.0Zl 
-l 
-< 
..... 
X 
< 
W 
.02 
U> 
< CD 
.Oi 
• 00 
-.Oi 
DATA SET 
(B52009 ) 
(A!l2810) 
(A528U. ) 
-. T . , . . , •••• , . . . . . . • 
~ ~ 
~ ~. ~ 
h 
-
..... ~ -I\" ~ 
I""" 
. 
. 
• 
'0 :1.0 20 aD 
ANGLE ~F ATTACK. ALPHA, DEGREES 
SYMBOL 
~ 
<> 
CONFl~U~AT~ON DESCRIPTION 
MSFC TWT 510, 040-A ~BITERJB1W1ViP1Hl 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MACH 0.5110 
~,". '< .....
l~ 
,._ O .. ",""""_i,,~-,H 
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
, 
__ T_ 
T , I I I 
-
-
-
· 
· 
· 
· 
· 
-
-
-
-
-
-
-
-
40 50 55 
RUDFLR. REFERENCE HI FOR I4A TlON 
0.000 $REF 18'.S1'OO SQ'. IN. 
0.000 LREF S.85TO IN. 
0.000 BREF 5.2111:0 IN. 
XHRP 5.Z0TO IN. 
YHRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0080 
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''?o. 
, 
1 
l~'J 
-"S 
~------ -~ ----r- .....,.-------
ELEVON EFFfCTIVENESSWITH . o DEGREES RUDDER FLARE 
.&0 
.oe 
.0. 
.0'1' 
en 
< 
u 
.0. 
t-
Z 
W 
-. 
U 
....., 
.08 
U. 
U. 
W 
0 
U 
lJJ 
.(.14 
lJ 
Ck:: 
0 
u. 
.as 
...,J 
< 
-. 
X 
< 
W .02 
en 
< 
CD 
.01 
.00 
-.Dl 
DATA SET 
(B520.19 ) 
(A52810) 
(A52811 ) 
r 
o 
SYMBOL. 
~ 
<> 
IUCH 
r ..-,--,- . ~~, . . . , , , . . , 
-
1---
- -
+-
,---- ---
~ ~ 
~ l/ 
/ ..16 
~ i;iI' ~.RJ IA A ... L,..a-
Il:r' .... --I--' 
t 
.J, I I I . 
aD 20 2!1 50 as 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTI~~ 
MSFC TWT 510. 04o-A ORBITER,B1W1V1PUfl 
MSFC TWT 510, 04o-A ORBITER.B1W1V1Pl'~1 
DATA NOT AVAIL.ABL.E FOR AL.L..CONDITIONS 
0.000 
EL.EVTR 
0.000 
-20.000 
-040.0,00' 
AIL.ROI'! RUDDER !'lUDFL.R 
0,000 a.ODD 0.000 
:J.DDD 0.000 ·0.000 
0.000 0.000 0.000 
, , , , 
-
· 
-
· 
· 
-
-
-
-
... 
-
-
\ 
-
-
-
-
-
. 
!So 55 
REFERENCE INFORMATION 
SREF 16.3700 SQ .IN. 
L.REF 3.6570 IN. 
BREF 5.2~20 IN. 
XHRP !I.2070 IN. 
YHRP D.OOOO IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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F·M 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.&0 , -, , •• , , . •••• . . , . . . , .. I ••• 
.. 
- ., .08 
• a'l" 
CD 
< 
U 
• .ae Ie 
! 
1-,----, •. 
t-
Z 
W 
-U 
..... 
.a!J 
lL. 
IJ.. 
W 
0 
U 
W .a.4 
U 
a:: 
0 
LL 
.os 
...J 
< 
..... 
X 
< 
W .02 
(f) 
< 
en 
o' f ~. 1 
/ .~ 
~ r V 
IA A A. A... 
V~ 
J 
I~ ~ r 
.01 
.00 
. 1 .. 1. • 
-.0& 
o !J 10 S!I 20 25 30 35 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SY.HSOL 
(952'1l09) 0 
(A'2510) ZI 
(A52S11 , <> 
CONFIGURATlON DESCRIPTION 
NsFC TWT !ISO, 040-A ORSITER,SlW1V1P1M1 
MSFC TWT !ll0,. 04o-A ~BITER,elW1VlplHl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MACH o.eo. 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 O.QOO 
0.000 0.000 
. ~,~ ,.' . 
-r ,.-r-
· 
· 
· 
· 
-
-
-
" -----
-
· 
~ 
-
-
-
-
40 45 !l0 !l5 
RUDFLR REFERENCE INFORMATION 
0.000 SREF" 16.3700 SQ .IN. 
0.000 LREF" 3.6570 IN. 
0.000 BREF 5.2920 I.N. 
X"!RP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.&000 IN. 
SCALE 0.0060 
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ELEV~N E~FECTIVENESS WITH o DEGREES RUDDER FLARE 
• oe 
.0.,. 
CD 
< 
U 
.oe 
t-
Z 
W 
...... 
U 
...... 
.01S 
IJ... 
IJ.... 
W 
0 
U 
W 
.0<4 
U 
a:: 
0 
IJ... 
.03 
..J 
< 
",oj 
X 
<11.: 
W 
• 02 
(ll 
< 
III 
.0:1. 
.0.0 
-.0:1. 
PIITA SET 
'85200111 ) 
'"52810 ) 
'"52511 ) 
o 
SYMBOL 
~ 
<> 
MilCH 
• • • • . , . , . , . . • 
~ 
~ L .A """- j.\ .A A. A V -." 
~ A-
iA A 
A ":~ 
A 
-;V. """" ~ -L:"\ .... ,.... J:, 
-
... 
.-t. 
10 20 Ell 30 :III 
ANGLE ~F ATTACK, ALPHA, DEGREES 
cONFIGURATION DESCRIPTION 
MSFC TWT !l10, 040-11 ORSITER,B1U1V1P1Ml 
M8FC TWT 510, 040-A ORBITER,B1W1VtP1Hl 
MSFC TWT $10, 040-11 ORBITER,B1W1V1P1Ml 
0.995 
ELEVTR 
0.000 
-20.000 
-40.000. 
AlLRON RUDDER 
0.000 0.000 
0.000 0.000 
D.llOO 0.000 
, 
I 
RUDFl.R 
0.000 
0.000 
O.OUO 
' . , , .. 
-
-
-
-
-
-
-
-
-
-
-
. 
!lD 115 
REFERENCl;: I NFOfIMIITI ON 
SREF 16.3700 SQ. IN. 
LREF 3.5570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.&000 IN. 
SCAl.E 0.00110 
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•.• J, 
l; 
1 
/'J~~~~ 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
. '0 
.oe 
.00 
.O? 
CD 
< 
U 
.De 
I-
Z 
W 
-U 
..... 
• 05 
u... 
u... 
w 
0 
U 
W 
.04 
U 
~ 
0 
u... 
.alS 
..J 
< 
..... 
X 
< 
W .02 
Ul 
-< (l) 
.0:1. 
.00 
-.0:1. 
DATA SET 
(B52009 ) 
(1.52510) 
(1.52511 ) 
, . , , . I , , • 
_ ..... 
~ .... ~ .A- A ~~ !\d ') ~ ..., 
i" ~ V-G-Eh b. ~ 
r- ... 
~-'-c. 5 :1.0 20 50 40 
ANGLE ~F ATTACK. ALPHA; DEGREES 
SYMBOL 
9 
<> 
MACH 
COHFlGURATXON DESCRIPTION 
MSFC TWT 51D, ~D-A ORB~TER,B1W1V1P1Ml 
H5FC TWT 510, ~O-A t;lRBITER,B1W1V1F1Hl 
IoISFC T.WT '10, 04Q~" ORBITER,B1W1V1Pl1011 
1.1113 
EI.EVTR 
0 •. 000 
-20.000 
-40.000 
AILRON RUDDER RUDFLR 
D.OOO 0.000 O.DOO 
0.000 0..000 0.000 
0.000 0.000 0.000 
. • 
-
-
-
· 
· 
· 
· 
-
-
" 
-
45 5D 59 
REFERENCE I NFOR lolA TI ON 
SREF 16.37DO sa. IN. 
LREF 3.6'70 IN. 
8REF 5.2920 IlL 
XHRP 5.2070 IN. 
1MRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAl.E 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• 1.0 
.0. 
.07 
tIl 
< 
U 
• .a. 
t-
Z 
W 
..... 
U 
..... 
.05 
LL 
LL 
W 
0 
U 
W 
.04 
U 
~ 
0 
I..!.. 
.08 
....J 
<: 
..... 
X 
<: 
W .02 
CJ) 
<: 
en 
.os. 
.00 
-.01-
DATA SET 
(B52009 ) 
(A52510) 
(A52S11 ) 
o 
SyMBOL 
~ 
0 
MACH 
• 
, I I • r • • I • 
, 
, 
A -..-£) 
1'>. ~ In A A. .... " A ~ 'J\ 'II:: 
~ ~ fY' ~,... ~ ~ 
..... f-..I 
i p 
10 i5 25 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURAnON DESCRIPTION EL.EVTR AIL.RON RUDDER' 
HSFC TWT !HO, 040-11. OR6ITER,B1W1V1P1Ml 0.000 0.000 0.000 
MSFC TWT 510, 040-... ORBITER,B1W1V1P1M1 
-ao.ooo 0,000 0.000 
HSFC TWT 510, 040-1. ORBITER, B1Wl Vl1'1M1 
-40.000 0.000 0.000 
1.457 
, . 
o . 
" ~l"~. ' ..... .:... ....... L ..... .":.,,.·,:..:.- 0-"" ,{!J.A",-~",~-.'P.>:·~_;""" .:t~ -', ~J .. il" " 
- - - ~~;or -
r I I • , .... 
-
· 
· 
· 
· 
· 
· 
· 
-
-
-
-
-
, 
-
-
-
-
I 
40 45 50 55 
RUDFL.R REFeRENCE I NFORlo;iHI ON 
0.000 SREF 16.:5700 SQ.H/. 
0.000 L.REF :5.6570 IN. 
0.000 BREF 5.2920 HI. 
XMRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCA!.E 0.0060 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
-
... 0 p. , , 
.cte 
.oe 
.01' 
. , 
CD 
< 
U 
.0$ 
I-
Z 
W 
--U 
....... 
.01S 
LL. 
LL. 
W 
0 
U 
W 
.04 
U 
a:: 
0 
I.J... 
.03 
...J 
< 
....... 
X 
< 
W .OR 
(f) 
< CD 
.01 
.00 
-.01 
o 
DATA SET SYMBOL. 
(B52001t ) 
(A52810) 
(A52&11 ) 
9 
<> 
MACH 
r I • r 1 . • • . • I I T 
.-
~ , -
A A A .10. ..&. ~ ~ ..,.. ..t:'t A ...... AI<. ~ A ...Iir .... 
l.J ''IO.J 
~ 
---
so S5 20 25 10 
ANGLE DF ATTACK, ALPHA. DEGREES 
CONFI~URATlON DESCRIPTION 
MSFC rWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORSITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1MI 
ELEVTR 
0.000 
";20.i)00 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000, 
• • T 
, 
• 
~ 
· 
· 
· 
-
-
-
-
-
-
· 
-
· 
:1\ A. It 
.... ~ 
-
.' 
· 
40 50 
RUOFLR REFERENCi:: UWORMATJON 
0.000 SREF IG.S70D' se. IN'. 
0.000 I..REF 3.15570 IN. 
0.000 BREF 5.2IU:O IN. 
XMRP 5'.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
$CA~E 0.00150 
''": 
PAGE 1 02 
ptE-? 
f • 
• I 
I i 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.'0 I r r I • • • • • . • I ~T- J ~T , r , I J • , I • • 
{.!-' 
· 
.De 
· 
· 
.07 
CD 
< 
U · 
• .De 
t-
Z 
lJJ I 
..... 
U 
..... 
.DIS 
lL. 
lL. 
W 
0 
U 
lJJ .04 = 
U 
cr: 
0 
lL. 
.OS 
.....J 
< 
..... 
X 
< 
lJJ 
.O~ 
-
(f) 
< 
CD -
-
.Os. - -.. Ir • • 
--"" 
A. 
.A. 
.,.. 
-v -:v v ~ A. !'17 '" r-
_. 
"" 
v ..... v 
" 
V V 
...... "V V 
-
.00 
, 
'...L . . i 
-.os. 
" 
o 'D 20 so 25 50 40 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET 
(852009 ) 
(AG2310) 
(A528t" 
SYMBOL. 
~ 
<> 
HACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A OR6ITER,B1W1V1P1Hl 
HSFC TWT 510, 04o-A ORBITER,B1W1V1P1Ml 
2.140 
ELEVTR 
0.000 
-20.000 
-40.000 
AIL~ON 
0.000 
0.000 ' 
0.000 
RUDDER-
0.000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0.000 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6510 IN. 
BREF' 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.foO 
.oe 
.ae 
.01' 
CD 
< 
U 
.oe 
t-
Z 
W 
.... 
U 
,... 
.015 
IJ... 
IJ... 
W 
0 
U 
W 
.~ 
U 
0:: 
0 
IJ... 
-l 
.Da 
< 
..... 
X 
< 
LIJ .02 
0') 
< CD 
.01 
.00 
DATA SCT 
CBS2DDS! ) 
C 1\52810) 
("52S11 ) 
~-
SYMBOL 
~ 
¢ 
MACH 
, J , , -, , , I r , . . , , , I J , I 
,.... k.. A A .n. 
"'" 
-. 
- -
-. .A. A. 
~ .. .A. ~ v ". -,.. .... 
-
..... 
-
.,... 
... -,.. ..... "V v 
-_ .. 
-.---- - -
, . 
15 sO 20 aD 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRI~TrON 
MaFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MaFC TWT 510, 040-A ORfUTER,B1WSV1PUU 
HaFC TWT 510, 040-A ORBITER,81W1V1P1MS 
3.A1S0 
ELEVTR 
0.000 
-20.000 
-040.000 
AILRON RUDDER 
0.000 o.occ 
0.000 0.000 
o.oeo 0.000 
I T 
"T] 
· 
· 
· 
-
-
-" 
-
· 
-
-
- ~ ••• I""1. • 
-
-
-
IA A 
A. ~ ~ --v~ V v V V 
-
I 
-
, 
50 5' 
RUDFI.R REFERENcE JNFORMATION 
a.ootl &REF 16.31'00 SQ .IN. 
0.000 LREF 8.6510 . IN. 
0.000 BREF 5.21120 IW, 
\ XMRP S.2070 IN. 
yMRP 0.0000 IN. 
ZHRP O.~ODO IN. 
SCALE 0.0060 
p.,..r-
I\lJt:. i 04 
'j 
,;;14· 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
J 1 , • I I I I I I I • • • • . 
.oe 
.07 
CD 
< 
U 
.oe 
I-
Z 
W 
.-. 
U 
...... 
.05 
IJ.. 
IJ.. 
W 
I 0 U .04, W U (Y-O w... 1 
.oa . 
.....J 
< 
...... 
X 
< 
W 
.02 
(() 
< 
CD 
.01 
Ie.. .. ..... ..... 4;,. II.. A A ..... ... IA,A ... IA .A IJ ~, A 
I'" .... ...-
- -- """ 
..,. 
- - -
:~ ~ v 
,DO 
-
J 
-.01 0 10 1r.0 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL CONFfGURATION DESCRIPTION ELEVTR AILRON RUDDER 
(S52009) 9 MSFC TWT 1510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.0'00' U.OCC (A52810) MSFC TWT !HO, O4C-A ORBITER,81W1V1P1Ml 
-20.0'0'0' 0.00'0 0.00'0 (A52511) <> ",,,Fe: TWT 510, 040-A ORBITER,B1W1V1P1Ml -40.0'00' 0'.0'0'0 0.000' 
HACH 4.9551 
" ,'~;~" ,,,'·i'~' ... <!u: "'~l __ "''::..:'-'';''''·-d:Q...I:''''· . ..t.·.;.·_. 
-T • -" J I • • J 
· 
· 
· 
· 
· 
-
· 
-
· 
A II. 
... A ... 
'Y ... "V' 
· 
40' 45 50 55 
RUDFLR REFERENCE INFORMATION 
0'.0'0'0 SREF lfi.S700 SII .IN. 
0'.0'0'0' LREF 3.6570 IN. 
0.0'00 I9REF 5.25120 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
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ELEVDN EFFECTIVENESS WITH 0 DEGREES RUDDER FLARE 
, .. 
, " 
f 
, .. 
l.O 
D.e 
-J 
U 
.. D.e 
I-
Z 
W 
.... 
U 
.... 0.4 
L1.. 
IJ.. 
IJJ 
0 
U 
I-
0.2 
IJ.. 
.... 
-J 
0.0 
-0.2 
-0.4 
-D •• 
D 
DATA SET SYMBOL 
(8!1200") 0 
(A!l2S10) ~ 
(A!l2S11) <> 
HACH 
, I 
I 
i , T' I • . . . j j 
. 
-~ -0 rtJ 
,/ 
A 
/ 
~ V / 
l/ V /' I ;/ 
~ V I /X 
V .-
. 
10 15 
ANGLE elF 
CONFIGURATION DESCRIPTION' 
MsF~ TWT 510, 040-A ORSITER'~'W1V1P1Ml 
MSFC' TWT, 5'0, 041,1-A ORBITER.,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.5"" 
~ (,~ 1.) 
'I,,~. 
.25 3D 5' 
ATTACK. ALPHA. DEGREES 
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
j 
I 
f , 
40 
RUDFLR 
0.000 
0.000 
0.000 
- - - ~~7 -
i , 
I 
i i , i 
I 
I I I 
I ~ 
-
-
-
-
-
-
-
-
t 
45 50 115 
REFERENCE INFORMATIoN 
SREF t6.3700 SQ.IN. 
LREF 3.6'70 IN. 
BREF '.2920 IN. 
XHRP ',2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH - o DEGREES RUDDER FLARE 
i •• , -T , , , . •• , , 
,- -,.- -,- -v- I . , , 
:'"~ 
i.e 
i.D 
D.G 
-.J 
U 
D •• 
l-
.". ,-, 
W 
...... 
U 
...... 0.4 
lJ.. 
lJ.. 
W 
0 
U 
D.I! 
I-
lJ.. 
.-. 
-.J 
0.0 
-D.I! 
-0.4 
-0.0 
DATA SET 
'852009 ) 
(A52S10) 
(A52511 ) 
o 
SyMBOL 
9 
o 
MACH 
--. 
I 
~ ..f -£) 
/ .... ...., 1\. -A 
/ 
~ 
A ~ 
/ .co-
/ r/ V 
/ / 
~ 
, 
. 
fI so 20 25 50 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DEsCRIPTION 
NSFe TWT 510, 040-A ORBITER,B1W1V1P1Hl 
NSFC TWT 510, 040-A ORBITER,BSW1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONs 
0.800 
..... j 
EL.EVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
U.OOO 
0 •. 000 
40 
RUOFLR 
0.000 
0.000 
0.00(3 
· 
· 
· 
-
-
-
. 
45 50 115 
REFERENCE INFORMATION 
SREF 18.3700 SO.IN. 
LREF 3.6570 IN. 
BREF ~.2920 IN. 
XHRP g.20TO IN. 
YMRP U.OOOO IN. 
ZMRP 0.6000 IN. 
SCALE g.0080 
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ELEV~N EFFECTIVENESS WITH 0 DEGREES RUDDER FLARE 
:~[O 000 I 0 0 i 0 I 0 o~" I ~' ii' '~' i I '~o 0' I'_'~ 0 ' I~I i~O" I_'~ 0 0' I~O"'~ 
t 
s •• 
S .0 
Ill •• 
-.l 
U 
0 •• 
I-
Z 
W 
...... 
U 
...... 
U. D.'" 
U. 
W 
0 
U 
I-
0.2 
U. 
...... 
.J 
D.C 
,. 
-D.e 
-0.4 
-D.e 
o 
MACH 
..t:'I 
~ ::r r ~ A~ 
/ V ~ I 
/ / T 
7 
~ 
. 
. . . . 
5 SO 20 25 aD III 
ANGLE eF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORB1TER,B1W1V1P1Hl 
MSFC TWT 510, 040-.4 OR81TER,B~W1V1P1Hl 
DATA NOT ~VAI~A8LE FOR ALL CONDITIONS 
ELEVTR 
0.000 
-20.000 
';'40.000 
_,~LRON 
\).000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0.000 
-
-
-
-
-
. 
50 55 
REFERENCE INFORHATlON 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
"'REF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
t..e . . 
t..4 
, •. Ii 
, .1:1 
0 •• 
-.J 
U 
o.e 
I-
Z 
W 
..... 
U 
..... 0.4 
ll.. 
ll.. 
W 
0 
U 
0.2 
l-
ll.. 
..... 
-.J 
0.0 
-0.2 
-0.4 
-o.e 
Q 
DA TA SET SYMBOL 
(8520051 ) 
(A52510 ) 
(A52811) 
~ 
<> 
MACH 
• . .. I I I I I • I ... 
. 
-
~ 
~ .... r.J/I 
/ 
/--~ ~ 
A /V 
V)I Y/ ~% / 
/ v/ l7 
/. v 
:/ 
,L 
so SIS II!O 25 50 35 
ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
MSF~ TWT 'la, 040-A ORBITER.B1W1V1P1Hl 
HSFC 'rWT !lt~, 040-A OROlTER,BiW1V1P1Ml 
HIIIFC TWT 52.0. 040-.4 ORBITER,B1W1V1P1Hl 
0.995 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
. 
40 
RUDFLR 
0.000 
0.000 
0.000 
•• I 
-
-
-
-'- .. L 
45 50 55 
REFERENCE INFOfHIA Tl <?! 
SREF 16.3'1'00 Sill. IN. 
LREF 5.155'1'0 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.15000· IN. 
SCALE O.OOISO 
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ELEV6N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
l •• -T 
i •• 
i.a 
-D." 
-o.e 
o 
DATA SET SyMBOL 
(B52009 ) 
(A52810) 
(A529-11 ) 
~ 
<> 
MACH 
J T '-r , , • -T -Y-T 
~ 
~ ~-r.:l ~ 
~ ~ V ,; 
/ // 7 
// ~ 
~ v 
V 
~ 
It . 
5 10 15 20 50 55 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510., 040-A ORBITER ,131W1V1P1Ml 
MSFC TWT 310, 040-A ORBITER,B1W1111P1Ml 
1.1I1S 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0 .. 000 0..000 
0.000 0.000 0.000 
0.000 0.000 O.UOO 
, -T , 
· 
· 
-
-
· 
-
· 
I .. - -
......... 
50 5S 
REFERENCE I NFORHA TION 
SREF 16.Sl"OO SQ .IN. 
LREF S.651"0 IN, 
BREF 5.elieo IN. 
xMRP !I.zoro IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 1 N. 
SCALE 0.0060 
PAGE 1 1 a 
, 
, 
•••• 
F""" 
..J 
U 
I-
Z 
W 
...... 
U 
..... , 
I.J.. 
I.J.. 
W 
0 
U 
l-
ll . 
.... 
..J 
-
;: 
,~ 
~l:~~~ 
ELEV6N EFFECTIVENESS WITH 
I •• , , . , 
I." 
I.a 
l.a 
D •• 
o DEGREES RUDDER FLARE 
, , , , , 
.£). 
Or' ~L:l. 
/ ~ ~ D •• 
0.4 
~ r? / 
~ ~ 
D.I! ~ 
0.0 .", 
-0.2 
. , , 
-0.0 
o 15 10 20 25 30 
, , . 
:55 
ANGLE DF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOl. 
(952009 ) 
(452$10) 
(1.'2$11 ) 
~ 
o 
MACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
M5FC TWT 510, 040-1. ORBITER,B1WXV1P1Ml 
MsF"c rWT !HO, 040-A ORBITER,B1W1V1P1Ml 
EI.EVTR AII.RON RUDDER 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
• 
, , , "T , , 
· 
· 
· 
· 
, 
· 
-
-.. 
-
-
-
----~ - -
-:":"1:.-
40 45 50 55 
RUDFI.R REFERENCE INFORMATION 
0.000 SREF 16.3700 SQ. IN. 
0.000 l.REF 3.6570 IN. 
0.000 BREF , .25120 IN. 
XHRP , .2.070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCAI.E 0.0060 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
,.S J 
'.4 
~ 
'.It 
, .0 
D •• 
...J 
U 
.. D •• 
I-
Z 
UJ 
..... 
U 
..... 0.4-
IJ... 
IJ... 
IJ.I 
D 
U 
I-
o.1t 
IJ... 
...... 
...J 
0.0 
-D.e 
-D.4 
-D.e 
o 
DATA SET SyMBOL 
('B5200Q) 0 
(A52510) Zl 
(A52511) 0 
MACH 
• 
, , , . . , , . , • • . . . . . 
, , , 
: It. 
.. 
~ tor At. 
- ~ P' r'V / 
~ ~ FP' 
-~ ~ / 
I~ 
.i 
--' 
. .. 
10 15 20 25 
ANGLE ~F ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1Y1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1Y1P1Hl 
HSFC TWT 510, 040-A ORBITER jB1W1V1P1Hl 
I.V'" 
~i 
.u.. 
EL.EVTR 
0.000 
-20.000 
-40,000 
AIL.RON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFL.R 
0.000 
0.000 
0.000 
It. 
~ 
"" 
~l7 -
• • 
, , 
'] 
-
-
-
. 
A 
~ 
~ 
-
-
-
-
-
- -
'Z,o~_ 
4' 3D 55 
REFERENCE INFORMATION 
SREP 16.3700 SQ. IN. 
L.~EF 3.6570 IN. 
BREF 5.2Q20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E o.ooeo 
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ELEVDN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
& •• , , , , , . , . . 
&.4 
l,. l. 
, .0 
0 •• 
...J ~ ~ ~~  U 
0.15 
I-
Z 
W 
..... 
U 
..... 
IJ.. 
0.4 
IJ.. 
W 
0 
U 
I-
0.2 
IJ.. 
..... 
...J 
0.0 
-o.e 
-0.15 
DATA SET 
(8!5200g) 
(A'2510) 
(A'2S11) 
o 
SYMBOL-
9 
<> 
MACH 
n 
~ ~ ~ 
lJ ~ ..e 
~ ~ 
10 eo 25 50 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-'A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSF,C TWT 510, 040-A ORBITER,B1W1V1P1Ml 
2.740 
ELEVTR 
0.000 
-20.000 
-40.000, 
AIL-RON 
0.000' 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
40 
RUDFLR 
0.000 
0.000 
0.000 
, . , , , . 
-
-
-
-
-
A 
A. 
"V '\0 ".-.;;T V' ~ ~ -
-
45 50 55 
REFERENCE tNFORHATION 
SREF 16.5,00 SQ.IN. 
L.RE~ 3.6'70 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 tN. 
SC4lE 0.0060 
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ELEV6N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
l •• ••• ~J T • • • TTTV ~, , J ~T 
l." l' 
f..1i 
-
l.D 
I 
D.S 
-l 
U ~ k~ 
A ~-
D.~I 
t-
Z 
W 
-U 
.... 0.4 
L1. 
L1. 
i w 0 
U 
D.I! 
l-
ii L1. 
" 
I 
-l 
OJ 
D.O 
.. ~ " 
k~~ ~A~ ~ ~ 
~ F" J 
~ ~ 
., 
"' 
-o.e 
-0." 
-O.G . . . . . 
a iD 20 2' 40 
ANGLE GF ATTACK. ALPHA, DEGREES 
!~ \~) 
, 
A. A. 
~ v .., 
" 
v 
4' 50 
J 
~ 
...., 
. 
-
--
. 
55 
I 
:r 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
, .. 
1,4 
, .. 
1. .0 
0 •• 
..J 
U 
o.e 
I-
Z 
W 
...... 
U 
...... 0.4 
lJ... 
lJ... 
W 
0 
U 
o.!rI 
I-
lJ... 
...... 
..J 
0.0 
-0.2 
-0.4 
-o.e 
DATA SET 
(85200" ) 
(A52810) 
(A52811) 
D 
SYMBOL. 
~ 
¢ 
HACH 
I , I , , • I I I I • , , 
-
A 
k "X 1Jr.A;T .... 
A .....-::!Ii '--" 
~ ~ ~ 
;~r-dIY 
Oi :,...,-
~ ~ 
~ ~ 
~~ 
I I I I 
10 20 25 50 40 
ANGLE ~F ATTACKp ~LPHA~ DEGREES 
CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0,000 0.000 0.000 
M8FC TWT 510, 040-A ORSiTER,B1W1V1P1Hl -20.000 0.000 0.000 0.000· 
HSFC TWT 510, 040-A ORBITER,SlW1V1P1Hl -"'0.000 o.cioo 0.000 0.000 
"'.~'" 
"li'" ' 
, , 
-
" I 
A A .A 
A......t A ~ 
7!.: .-AI;; ~ 
~ V' 
-
"V 
-
-
I 
45 50 55 
REFERENCE INFORMATION 
SREF 16.3700 8101. IN. 
LREf' 3.6570 IN. 
BREf' 5. 2~20 IN. 
XHRP. 8.2070 IN. 
Y~RP 0.0000 IN. 
ZMRP 0.6000 It •• 
$CALE 0.0060 
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ELEV~N EFFECTIVENESS WITH 0 DEGREES RUDDER FLARE ::: I' ' , , I' , , , I ' I , , I ' , , , I ' , , , I ' , , , I ' ; , , I ' , , , I ' IT , I ' , , , I ' , , 'I 
, .0 
0 •• 
D •• 
a 0.1' u 
~ 
z 
W D.CS 
..... 
u 
...... 
LL. 
IJ... 
L.LJ 0.11 
~ 
U 
(!) 
< D •• 
0:: 
a 
o.a 
0.1! 
0.0 
D 
DATA SET SYMBOL 
(B52009J 0 
(A52810 ~ ZI 
(1)!12SlS J <> 
I I 
-
.-
~ 
V ~ 
/ V 
~ V 
.~ ~/ 
" 
aD 25 50 35 
ANGLE OF ATTACK. ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER.B1W1V1P1Hl 
H8FC TWT 510, 040-A ORBITER,81W1V1P1Hl 
DATA NOT AVAI:LAI.JLE FOR ALL CONDITIONS 
ELEVTR 
0.000 
-20.000 
-"0;000 
AU.RON .RUDDER 
o.aoo 0.000 
0.000 0.000 
0.000 0.000 
MACH 0.5119 
() -' u " 
;;,.;,._.', ."",;'--•.. ~~_'?!"'"J.J""".'-":"'~~"'';}~'£;'':':'"';'',.:. _-~J, 
. 
. 
-
-
~ 
"0 
'" 
50 55 
RUDFLR REFERENCE INFORMATION 
0.000 SREI'" 16.3700 SIiI.IN. 
0.000 LREI'" 3.6570 IN. 
0.000 BREI'" 5.2020 1M. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
i.a I I I T r T I I , , , , .. , , 
,., 
I,D 
0 •• 
D •• " 
0.'1' 
" 
C.6 
C.15 
C.4 
O.S 
C.2 
~-~ 
~ V 
~ V 
lp V I 
.~ II-" IA. ~ 
C.1. 
ret 
t • • .. 0.0 
° 
15 1.5 10 20 so 25 
-
ANGLE GF ATTACKo ALPHA. DEGREES 
DATA SET SYMBOL 
(B52009 ) 
(A52810 ) 
(A52811) 
~ 
o 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1WSV1P1Ml 
H&FC TWT 510, 040-A OR6ITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR A~L CONDITIONS 
0.800· 
I:" 
n-~' ~ .•• -'-
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-20-.000 0.000 0.000 
-40.000 0,000 0.000 
I J I I • -T I • 
.: 
-
-
-
-
.-
· 
· 
-
-
-
-
· 
-
-
40 50 55 
RUDFLR REFERENCE INFOR'IATION 
0.000 SREF 16.3700 SO .IN .• 
0.000 LREF 3.6570 IN. 
0.000 SREF 5.2920 IN •. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
3CALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
a "e 
all' 
a"D 
D ••. 
D.C 
0 
U {1.7 
~ 
Z 
W 0.0 
..... 
U 
..... 
L1.. 
L1.. 
W 0.5 
0 
U 
(!) 
< 0.4 0:'.: 
0 
0.3 
0.2 
0.1 
0.0 
DATA SET 
(552009) 
(A52lUO) 
(A52S11 ) 
I . .. , . • • • 
• 
-
C"I 
I. 
./ ~ 
W fl 
,./ A/,r 
~ ~ ,.." 
-~ ,., I 
.J P"". 
'" 
.IBfF 
13"'" 
• -'- .L . 
a 10 20 25 80 55 
ANGLE GF ATTACK. ALPHA, DEGREES 
SYMBOL CONFIGURATION DEsCRIPTION ELEVTR AILRON RUDDER 
9 
o 
MSFC TWT 510, 04o-A ORBITER,B1W1V1Pl~1 CI.OOO 0.000 0.000 
HSFC TWT 510, 040-A ORBITER,BiW1V1P1Hl -20.000 0.000 0.000 
DATA NOT AVAILABLE FOR ALL COND,TIONS -40.000 0.000 0.000 
MACH 0.1iI04 
" ,,~,. ~~~, ~ .. ,.~"'-,.,,-.; -",.~:;.~ 
• 
40 
fWDFLR 
0.000 
0.000 
0.000 
, .. , 
-
-
-
-
-
-
-
-
-
-
+ --
-
.-_.-
45 5D 55 
REFERENCE INFORMATION 
SREF 15.5700 SQ. IN. 
LREF 3.5570 !N. 
&REF 5.~920 IN. 
XHRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.5000 IN. 
SCALE 0.0050 
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ELEveN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
, .0 
0 •• ' 
0 •• 
0 
U 0.7' 
t-
Z 
W 0 •• 
..... 
u 
..... 
IJ... 
LJ" 
LU I?.,II 
0 
U 
(!) 
< 0.4 
c:t::: 
0 
O.S 
0.1! 
D.i 
0.0 
OAT .. ~::':T 
(852009 ) 
(JI>5Z810) 
CA52811 ) 
. 
SYMBOl. 
9 
<> 
MACH 
, , , t. , , , I . . ... , , . 
~ 
...... 
L ~ 
H If 
~ I" . 
-'~ ~ A .,e" 
'V r 
A ~ 
~, 
• . 
10 15 20 25 :so 35 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFI(,URATION DESCRIPTION ELEVTR AILR,ON RUDDER 
MSrC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 .0.000 0.000 
MSFC TWT ~110, 040-A ORBITER,B1W1V1Pl~1 -20.000 0.000 0.000 
MSlrC TWT 510, 040-A ORBITER,B1W1V1P1M1 -40.000 0.000 0.000 
0.995 
. 
RUDFL.R 
0.000 
0.000 
0.000 
.',1 ~' 
, 
45 
, , 
• 
50 
'''] 
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. , 
REFERENCE INFoqMATlON 
&REF 15.:5700 SQ. IN. 
LREF :5.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.5000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH , o DEGREES RUDDER FLARE & •• I t j 
&.0 
0._ 
0 •• 
0 
0.7 U 
~ 
Z 
W a.G 
-U 
-. 
l.L, 
lJ.. 
W a.1S .... ':~ 
0 
U 
(!) 
< a.4 n::: 
~O 
a.5 
a.l.!! 
0.0 0 
DATA SET SYMBOL (B5~000) 00 (A52S10) Zl 
(A52:811 ) 
j , I . 
• • • . . T -I 
-
-
~ 
,,/ ~ . 
# r 
~ "F 
~ ~ IA V" ~~ 
I~ 
I . ~I" . ..,.. 10 15 1!5 50 
ANGLE 0F ATTACK. ALPHA. DEGREES CONFl~URATION DeSCRIPTION 
M&FC TWT 510, 040-A ORBIT£R,B1W1V1PUU lois!'"!;; TWT 510, 040-4 ORBITER,B1W1VIP1Hl HSFC 7WT ISl0, 040-4 ORBITER,B1W1V1P1Hl 
1.103 
ELEVTR 
0.000' 
-20.000 
-40.000 
A.r LF<otI RUDDER 
O.UOO 0.000 
0.000 0.000 
0.000 0.000 
I I 
40 
RUDFLR 
0.000 
0.000 
O' .• OoQ 
• • • I • 
. 
. 
-
-
-
-
-. . . 
50 !illS· 
REiF"ERENCE' INFORMATION 
:IREI'" 16.1I700 SQ .IN. 
LRtF 3.6370 IN. 
BREI'" 5.e9go IN. 
XHRP 5.2070 IN. 
YHRP O.r..ooo IN. 
ZHRP a.eaca IN. 
SCALE 0.0060 
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ELEV~NEFFECTIVENESS WITH o DEGREfS RUDDER FLARE . 
I. .a 
1..1. 
l.a 
a •• 
0.0 
DATA SET 
(B!lZ.009 ) 
(A\Hi!S·10) 
(A!lZS11) 
, 
-
D 
SYMDOL 
9 
<> 
MACH 
, , 
" 
, , , I , , , , I J , , 
~ 
-
b 
A V 
h (7 
~ ~ 
IA ~.Ji. 
VA ~ ~ 
'W'" 
-, -, 
IS lO 20 25 .30 35 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESC~IPTION 
HSFC TWT 510, 040-A, ORSXTER ,81W1V1PllU 
NSFC TWT 510, 040-11 ORSITER,B1W1V1P1Ml 
NSFC TWT 510, 040-11 ORBITER,B1W1V1P1Hl 
1.457 
ELEVTR 
0.000 
~20.000 
-40.000 
AI.LRoN RU'DDER 
0.000 0.000 
0.0,00 0.000 
0.000 0.0.00 
~ -I , 
" 
-If _ 
-. 
-
-
-
-
-
-
\ 
-
-
--
-
-
-
40 45 50 55 
RUDFLR RtEFEREHCE IHFOR'tATlON 
0.000 ·SREF 16.3700 SQ .IN. 
0.000 LR!.f" 3.6570 iN. 
0.000 BREF 5.~920 IN. 
XHRP 5.2070 IN. 
yMRP 0.0000 IN. 
ZHRP 0,6000 IN. 
SCALE 0.0060 
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1.11 , , . . , . , , . . . . .. • . ' . ... 
-
-
1.1 
· 
-
-
· 
, ) 
/ D •• 
D •• · 
a D • ., / --U 
I-
Z 
W D.e 
.... 
U 
.... 
u.. 
u.. 
W 0.11 
t!:J 
U 
t!) 
< 0.4 0:: 
0 
D.S 
0.2 
0.1 
0.0 . 
o 
DATA SET SYMBOL 
• (8920P9) 
("'ZlllP) 
(A'~8U ) 
9 
o 
J ~ 
L 
~~ 
~ ~. 
I~ ~ 
~ , 
~ r ., I , 
. 
I . • 
SO 25 so 3' 
ANGLE ~F ATTACK. ALPHA. DEGREES 
~ONFlvURATION DESCRIPTION 
. MSFC TWT !ll0, 040-11 ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MbFC TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
~) \,&,/' 
" 
ELEVTR 
0.000 
-20.00tl 
-40.000 
AILRON RUDDER 
O.OOC 0.000 
0.000 0;000 
o.ooa 0.000 
-
-
· 
· 
-
-
-
-
~ 
40 4' 50 5' 
RUDFLR REFERa;~!~£ INFORMATION 
0.000 SREF 18,3700 SQ .IN • 
0.000 LREF' 3 •. !S570 IN. 
0.000 BREF !I.!920 IN. 
XHRP 5 .l~070 IN. 
YHRP o.tloeo IN. 
lHRP 0.8000 ,IN. 
SCAL.E tl.oo!So 
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, .s T T •• •• I • I •• ! .. , , • T • • 
~ 1 • • • 
, 
t> 
V , . ,., 
. '.D / " 
V , , D •• 
A/ 
D ... 
0 V , 
U 0.7 
• 
~ 
Z 
l.u 
1--' / , -
D.8 
.... 
U 
...... 
1.1-
1.1-
W 0.21 
D 
U 
t!) 
< D.04 
0::: 
0 
O.lS 
C.2 
0.1 
0.0 0 
DATA SET SyMSOi.. 
( as zoo~ ) C) 
(1.52810) Z3 
(A!l2S11) <> 
MACH 
~- I' ~ 
~ l/ 
-
~ ~ 
~ ~ 
~ 
~  
." 
:ldI:. 
~ 
" 
. 
10 20 2S so 
ANGLE eF ATTACK. ALPHA. DEGREES 
CONFIGURArION DESCRIP1fION 
~ISF'C TWT 510, 040-1. ORElITER,B1W1V1P1Ml 
MSF'C TWT 510, 040-1. ORBlTER,B1W1V1P1Hl 
HSPC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
2.740 
" ~-_.''''r..~-' -",; 
EL.EVTR 
0.000 
-20.000 
-40.000 
AIL.RON RUDDER 
0.000 0.000 
0.000 0.1l00 
0.000 0.000 
-
-
-
-
L-L._ 
40 045 50 55 
RUDFL.R REFERENCE INFORMATION 
0.000 SiREF 16.S700 sa. l\'1. 
0.000 L.REF 3.6570 IN. 
0.000 BREI'" 5.2,~20 IN. 
XI!oIRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCAL.E 0.0060 
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i •• , , . . • • • •• . . • 
-
. 
I.' 
/ -
. ·1 ,a VW 
I 
I 0 •• a,_ 
0 
U 0,'1' 
I-
Z 
W 0,6 
..... 
U 
..... 
lJ... 
lJ... 
W 0.5 
0 
U 
(!) 
< 0.4 a::: 
0 
o.s 
/ 
/ f 
V 
." / 
~ ~ 
~ -0.2 
....,. ~ 
0.1 
n; 
~ -
a.a 
a 5 
. 
so 20 211 aD 40 50 55 
ANGLE OF ATTACK, ALPHA. DEGREES 
OA TA SET SYMBOL. 
(65Z009 ) 
(A5Z510) 
("'Z811 ) 
£< 
o 
CONFI~URATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC T~ ~10, 040-A ORBITER,B1W1V1P1Hl 
• 
ELEVTR 
0.000 
-20.000 
-40,000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
O.UOO 
0.000 
0.000 
RUDFL.R 
0.000 
0.000 
0.000 
REFERENCE INF~MATION 
SREF 16.5700 SQ.IN. 
L.REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP D.GDDD IN. 
SCALE 0.0060 
PAGE 1-24 
.\ . 
, I 
pL 
.. , 
- ~,..- -- ~ -
> 
~~~~~ 
ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
l.a . , , , , I , , I , I , , , , , , , 
~ 
. 
1,,0 
-
,/. 
0._ 
a c.'!" U 
~ 
Z 
/: 
~ , 
.J -
~  
0.8 
W C.8 
..... 
U 
..... 
lI.. 
lI.. C •. S / W 
D 
U 
(!) 
< C.4 ~ 
a 
c.a 
. 0.2 
0.0 
o 
DATA SET SYMBOL 
~B52009) 0 
(1052510) Z! 
(1052511) <> 
HACH 
/ rP' -
}/ ~ 
-
I ~ y 
~ .:;:w 
A. 
. 
Fli -
l 
IJ 10 15 20 25 30 
ANGLE GF ATTACK. ALPHA. DEGREES 
CONF'IC;UFlATION DESCRIP.TION 
HSFC TWT 510, 04D-A ORBITER,Bl\o11V1P1Ml 
HsFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
4.959 
ELEVTR 
0.000 
-20.0DO 
-40.000 
-: . 
AXL.RON 
0.000 
0.000 
0.000 
RUDDEn 
O.OrlO 
0.000 
0.000 
- "'........;.., ... - .... .:';es- -'-"'" "..a. - '!-i2ii:al.i'F-- h > 
4Q 
RUOFLR 
0.000 
0.000 
0,'000 
-
-
-
-
i 
-
, 
5D 55 
REFERENCE lNFORMATION 
SREF 16.37DO SQolN. 
LREF 3.657D IN. 
aR~F 5.2920 IN. 
X~.RP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6DOO IH. 
SCALE 0.0060 
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, , r , , , , . r 
• 
, 
.2--.,r;;: 
W' ~ ~ 
A~ ~ / ~ 
V -, ~ 
4 
I 
Cl It 
"-
...J 
j 
! . 
I 
/ 
~ , 
. 
0 
.... 1 
..... 
< e:: 
(!) 
< 
er- a 
0 
I 
..... 
lL. 
.... 
...J 
-1 
-2 
-3 
. . . . 
• . 
-4 
o :to 20 3D '5 
ANGLE eF ATTACK, ALPHA. DEGREES 
DATA SET SYMBOL cONnC;URATlON DESCRIPTION 
(852009) () __ "apc TWT 510, 040-A ORBITER,B1W1V1P1Ml 
1"'2$10) ZI MaFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
I""25U) <> DATA NOT AVAILABLE FOR ALL CONDITIONs 
ELEVTR 
0.000 
-20.000 
-40.000 
AIL.RON 
0.000 
0.000 
o~ooo 
RUDDER 
0.000 
0,000 
0.000 
40 
RUDFLR 
0.000 
0.000 
0.000 
,., , , 
-
-
-
-
-
-
-
.' 
-
-
-
. 
-
-
-
-
-
. 
; . 
45 so 55 
REFERENCE INFORMATION 
'REF 115.15700 sa.IN. 
LREF 3.eSTO IN. 
BREF !I. 21120 IN .• 
XMRP. 5.20To IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCAL.E 0.0060 
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, , , , -, 
, l' •• • • I i I • 
• 
4 
?"'1: ~ 
0 2 
...... 
-l 
" 0 
.... 1 
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< 
a:: 
(!) 
< 
a:: D 
a 
I 
l-
~ A I y-' ~ , ~ , 
I ~ ~ l-o. ~ 
! 
-
, 
ll... 
..... 
-l 
-1 
-2 
I 
, . • 
-4 
a 25 ao 5 20 3' 10 
ANGLE eF ATTACK, ALPHA. DEGREES 
OA fA :SET SYMBOL. 
(B52009 ) 
(A52510) 
(A5.2511 ) 
~ 
o 
HACH 
CONFIGURATION DESCRIPTION 
MlIFC TWT '10, 040-10 ORBITER,B1W1V1P1Ml 
MlIFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAIL.ABL.E FOR AL.L. CONDITIONS 
0.800 
EL.EVTR AIL.RON RUDDER 
0.000 0.000 n,ooo 
-20.000 0.000 (.;000 
-4tl.0(l0 0.000 01.000 
... ..;, ':;;;;;;r:=':'::';~ 
,,~.~"<.,~t..~'._. ..~.~-."~,."......... t.._ :';, • ' 
, 
, 
,-
40 
RUDFL.R 
'0.000 
0.000 
0.000 
• I •• 
, , , 
-
. 
. 
-
-
-
I 
-
--
-
-
-
-
110 55 
REFERENc:e: INF"ORMATION 
SREF 16.3700 SQ. IN. 
L.REF 3.6570 IN. 
BREF !!.2~20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 iN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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• J 
• 
» 
Cl It 
....... 
....J 
0 
...... 1. 
I-
-< a:: 
. 
(!) 
-< 
0:: 0 
0 
I 
l-
LL 
...... 
.....J 
-I 
-2 
-II 10-
, 
-" o 
IDATA SET 
(0'20011 ) 
(A'2&10) 
(A'2&11 ) 
, 
SYMBOL 
9 
,> 
MACH 
, , r -r ~ -, -T , 
-r T ~ , , 
I"'lI. 
~ "1 ~ 
lei "'s ~ A ~ "Q 
J 7' .. ~ I;t *-C-.....r;' . ""t!JI 
! 
~ 
-
, 
-
. I I • . 
B 10 20 25 aD :5S 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIG-URATION OESCRIPHON 
MIIFC TWT l510, 04o-A ORSfYER,!iJS,W1V1P1Hl 
MSF'e TWT 510, 040-A ORBITZR,B1W1V1P1Hl 
OATANOT AVAII.ABI.E FOR AL~. CO(IIOITIONS 
0.5104 
t9\ \6i 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDD~R 
0.000 O,OPO 
0.000 0 .• 000 
0.00'i;l 0.000 
",~ ... 
. ~ ,. . __ ---'-'~~"---'--dj_",,-,-,-, = ___ "" ... .:>~~="'_=''''',;,:': {"':~~""'·L.""_.= _ "" .... :f"-. ,"",. !,"-'" >'-"'>t zj,\;~~-;:::"': 
'T . , , , . . . '-
-
. 
. 
-
-
-
-
. 
-
-
-
-
. 
41l "'5 !l0 
RUOFLR REFERENCE INFOR..tATlON 
0.000 :lREF 16.3700 SQ ,IN, 
0,000 LREF' 3.15570 IN. 
0.000 QREF 5.a1l20 IN. 
XHRP 5. 1t070 IN. 
... V?tRP D.DDDO IN. 
%MRP 0.6000 IN. ,) 
SCALE D.ODGO 
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• 
, , I 
• 
• 
0 It -
" --l
D 
...... to 
I-
< 
0:: 
(!) 
< 
0:: 0 
0 
I 
l-
lL. 
...... 
-l 
-to 
-2 
-a 
-04 
o 
DATA SET SYMBOL 
(B52009) 0 
'10'2510) n 
(1052511) <> 
MACH 
J I • • • J , I .. , • 
, I I 
,_ ... 
k ..... 
/ p - -c '~ 
I.:J V. 
A ~ , ' ~ 
A. A. 
.A. -~ V 'V 'V '¥ ) 'V 
/0 V 
/ I 
, 
.J 
. -' 
IS so 20 au 40 
ANGLE OF ATTACK~ ALPHA,OEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 
M8F'C TWT 5'-0, 040-11 ORBITER ,B1W1V~P1Hl 
MSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 
0.995 
ELEVTR 
0.000' 
-20.000 
-40.000 
AILRON 
0.000 
0.'000 
0,000 
RUDD~R 
0.000 
0.000 
0.000 
, . . 
RUDFLR 
0.000 
0.000 
0.000' 
-.- T 
, I I I ~ 
-
, -
-
-
-
-
.. 
-
-
-
-
-
-
-
-
. 
45 50 511 
REFERENCE INFOR~ATION 
SREF 1S.3700 SQ. IN. 
LREF 3.6570 IN. 
BREF '.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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• 
,.. 
. . , . • • -• • . .. . 
~ 
.. 
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0 a 
"-
...J 
t::l 
..... 
" r-
< 
0:: 
(!) 
< 
n:: 0 
0 
I 
r-
'/ .... ~ ~ 
~ "!:Iioo ~ A A. .... ~ / v v ..... ~f----~ 
i// ~ 
v 
lI.. 
....... 
...J 
-i 
, 
-
-2 
.-1. . 
1\0 15 eo 25 50 
ANGLE GF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOl. CONFIG>URATlON DESCRIPTION 
(B52009) () H8FC TWT 5~O, O4o-A ORBITF.~,alW1VlplHl 
(A52510) II HSFC TWT 510, O4o-A ORBlTER,B1W1ViP1Ml 
''''2811) <> HSFC TWT !HO, 04o-A ORBITER ,B1W1V1P1Ml 
MACH 1.195 
c 
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
,._"._" ... ~".:.....::....:.;;.' h,,",,:d~\i.:.·· '~;J tt"'-
, 
• .... 
, . , 
· 
" 
· 
· 
-
· 
-
,-
-
-
-
. 
40 45 55 
RUDFLR REFERENt;:'" I NFORHlll ~ ON 
0.000 SREF It'.S70Cl SQ.IN. 
0.000 LRI.\F ~.6570 IN. 
0.000 BREI'" 5.J!1I20 IN. 
XMRP 5.2070 iN. 
YHRP 0.0000 IN. 
%MRP 0 .• 6000 IN. 
SCALE 0.0060 
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• . 
• 
0 I: 
" -I
-
0 
..... 2. 
..... 
< 
0:: 
(!) 
< 
0:: a 
0 
I 
..... 
U. 
..... 
-I 
-2. 
-2 
-15 
-4 
a 
DATA SET SYMBOL 
(852009 ) ~ (A52810) 
(A!!2511) 0 
MACH 
• • • • • • , . . 
. , , 
• 
, , 
0-
-
~ ~""'1 ~ A .1. 
/, 2r'" A. A --., .... ~ .". .., A .......... .... .". .... ::"IrJI """Q" [/ I . . 
I 
-
.-
, 
I 
--'-
5 10 20 25 511 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION ELEVTR AIL.RON RUDDER 
MSFC TWT !UO, 040-A ORBITER,B1W1V1P1M1 0.000 0.000 0.000 
MeFC TWT 510, 040-A ORBITER,B1W1V1P1H1 -20.000 0.000 0.00.0 
MaFC TWT !!10, 040-A ORBITER,B1W1V1P1Ml -40.000 0.000 0.000 
1.457 
J( 
if"" 
.. ,_" __ ~~ 1: ._-,.~::' .• ........:-....~ •.. -.:;' < ,,",,, : ••• _.~'"~ • .:.....".. '~--,--,,-:_~_,. 
~---"-~ "~._ .. _~::L~~,...:..,!o" .. ':': .. ;.;_o:> .. _,.-= . .::.... .. ~_;..-=="_ ':"". __ "..-'---="-: .. ~~.~_ 
"-~'-,".~,~= ....... .::;.:;r ... :.;;--, .~.....q., ..... 4~_ . .....;. ~ ....... P_ •• , 
. , • J 
o 
-
-
-
-
.' 
-
-
-
-
-
-
-
-
-I 
40 45 50 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 16.3700 SQ.IN. 
0.000 LR£F :5.8570 IN. 
0.000 BREF 5.2920 IN. 
XMRP 5.2070 ~N • 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• • 
I 
.. 
11 
0 II! 
"-
-I 
.. 
0 
..... , 
l-
cc: 
a:: 
(!) 
cc: 
a:: 0 
0 
I 
l-
lL.. f 
..... 
...J 
-1 
-2 
-3 
-4 
a 
OA TA SET SYMBOL 
(B5200il ) 
("521110) 
("52511 ) 
9 
<> 
MACH 
, , , , , I , I 
,. 
,... 
~ ";;~ ~ ...... 
I/:: ~ A. A. ... ~ r- -v .... --- .. A A .... v ~ A .... A A .", A 
-1/ 
. 
10 15 20 29 30 115 
ANGLE'eF ATTACK. ALPHA. DEGREES 
CONrI~URATION O~SCRIPTION 
MaFC TWT 5iO. 040-A OREII.TER,B1W1V1PUU 
MSFC TWT 910, 040-A ORBITER,BH/lV1PH/1 
MSFC TWT ~10, 040-A OReITER,B~W1V1P1Hl 
1.1i156 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000. 
0.000 
R'UDDER 
0.000 
0.000 
0.000 
... 
IA 
40 
RUOrLR 
0.000 
0.000 
0.000 
.A. 
.... 
II 
I • 
-
-
-
-
-
-
~ 
-
-
61 L_j 
j 
-
-
-
"""~, 
/' 
-
-
-
-
-
-
-
-
49 so 55 
REFERENCE. INFORM" TI ON 
SREF 16.3700 SQ.IN. 
LREF 1I .65 70 IN. 
BREF 5. 2!U!0 IN. 
XNRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.600Q IN. 
SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• 
, 
• 
.. 
• 
0 II! 
"-
-' 
D 
..... 2-
..... 
< 
0::: 
(!) 
< 
0::: 0 
0 
I 
..... 
lJ... 
.... 
-' 
-1 
-3 
DATA SET 
(852009) 
(A52S10) 
(A52S11 ) 
I 
SyMBOL 
9 
o 
MACH 
. , , , , , , , , , '1 . , 
-
-
-
~ ,.... 
--,..A::: "7:'. 
~ ~ , A. A. ""IOIIla. A V ~ 'V AA 'V , IJ ~ A A A ~ ~ A 
/ 
. 
10 15 20 ao 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
HSFC TWT 510, 040-A CRBITER,B1W1V1P:1M1 
2.7'40 
ELEVTR 
0.000 
-20.000' 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
, , 
( 
£ A. 
~ 
40 
RUDFLR 
0.000 
0.000 
0.000 
, 
'-1 
-
-
-
-
-
-
A. 
"" .... 
'" ~~ 
-
-
-
-
,; ..... ).. 
45 50 55 
REFERENCE INFORMATION 
BREF 16.3700 SQ .IN. 
LREF 3.8570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 \ 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
• • 
a 
a It 
"-
....J 
. 
0 
.... , 
I-
< 
Q:: 
(.!) 
< 
0;: tl 
0 
I 
l-
lL. 
..... 
....J 
-l 
-2 
-4 
a 
DATA SET SYMBO!.. 
C B5200g) 
CA52SSo) 
CA!l2SSS) 
~ 
¢ 
"'ACH 
I I • • . . .. • 
, , 
,.., 1"'L 
-W 
~ ~'-- A .A ~ "V ~ "A ~ ..., A ~ ... .A. ~ .A. - .& ~ 'V 
/ 
, 
'1 
'0 111 20 25 3D 55 
ANGLE eF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
"SFC TWT 510,. 040-A ORBI TER, SlWl V1·Pi,.,1 
HSFC TWT 510, 040-4 ORBtTER,B1W1V1P1Ml 
HSFC TWT 510, 040-4 ORBITER,B1W1V1P1Hl 
:5.480 
{(0 
, . 
'"",::;... 
ELEVTR 4ILRON RUDDER 
D.oOD 0 .• 000 0.000' 
-20 .• 000 0.000 0.000 
-40.000 0.000 0.000 
. 
A A 
~ 
-
RUDF'LR 
0.000' 
0.000 
0.000 
il 
I , . , . 
" 'l 
-
. 
. 
-
""'" 'V 
'V A. ..... 
-~ 
." 
-v 
-
-
-
-
_-:l'! 
50 55 
REFERENCE I NFOR"fA TI ON 
SREF 16.3700 SQ. IN. 
L.REF 3.&570 IN. 
BREF '.2~20 IN. 
)(MRP 5.2070 IN. 
YMRP '0 .0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.00150 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
«I I 
I, 
~ 
8 
a ~ 
" -1 
.. 
0 
..... l 
I-
< 
0::: 
<.D 
<: 
0::: D 
CJ 
I 
I-
l.J... 
..... 
-1 
-l 
-2 
-8 
-4 
D 
DATA SET 
(852009 ) 
(A52510) 
(0452511) 
• • 
ByMl30L 
9 
o 
MACH 
, . .. I , .. . . • 
.,... ~ 
'-' . 
~ ~ A -. -A !'7 ." ...., ~ .Ii. ~ A ~ .Ii. A .a. -.".. A 
~ 
I 
J 
I I 
lO 20 25 so 55 
ANGLE eF ATTACK. "LPHA, DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT ~10. 040-A ORBITER.Bl~lV1P1~1 
MSFC. TWT !1l0, 040-A ORBITER,B1W1V1P1Hl 
HSPC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
4.1I!l9 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
• 
. . •• 
-
-
-
-
-
A .. 
A A A 
'V 
~ .~ 
I 
-
,-
-
~! 
~ 
-
-
t_ L 
40 50 ss 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 16.3700 SQ. IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZP4RP 0.6000 IlL 
SCALE 0.0060 
P"GE 135 
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, ••••• 1. • 
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c 
\ 
\ 
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, . . 'j 
. _ ili\ol'.4.,j,.'':'''_~''...\o.L' ~__ . ___ ~ ..... ..-:0 
--------~---->="-----------------~-~------~-,.--.~-~-- -- --- ~(;;< -F 
~ 
I 
0 
U 
1--
Z 
W 
.... 
U 
.... 
u.. 
u.. 
W 
0 
U 
to 
< ~ 
0 
ELEVGN EFFECTIVENESS WITH 
,.t. 
'.0 
O.1a 
D.a 
0.7 
D •• 
0.11 
0.4 
0.3 
.f 
1/, 
~ V 
0.2 
D." .~ 
D.D 
0.0 0.2 
. 
I I I 
I 
~ 
~ 
,../ 
V 
o.e 
o DEGREES RUDDER FLARE 
• r J , -, . , 
, J 
-
I 
. , 
0 •• 1.0 i.E 1.4 I.e I.e 
LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET S~·MBot.. CONFIGURAnON DESCR~PTION 
(~S2001J ) 
(AS2IUO) 
(~S2!U" ) 
o MSFC TWT 510, cUO-A ORBITER,B1WIV1P1Ml' IS HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
<> DATA NOT AVAILABLE FOR ALL CONDITIONS 
HACH 0.51UI 
ELEVTR 
0.000· 
-20.000 
-"0.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000. 
RUDFLR 
0.000 
0 .• 000 
0.000 
.r r I , r r I 
3 
-
-
-
-
-
-
. 
-
-
-
I 
2 •• 
REFERENCE INFORH~TION 
SREF 16.3700 SCI.IN. 
LREF 3.6570 IN. 
BREF 5.2820 IN. 
XHRP 5.2070 IN. 
YHRP o.oboo IN. 
ZMRP 0.6000 IN. 
SCAL~ 0.0060 
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r 
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p 
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I 
0 
U 
f-
Z 
W 
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U 
-lL. 
lL. 
W 
0 
u 
(!) 
< ~ 
0 
~, 
\ f '-- 4 
', ... ~ .. 
ELEVON EFFECTIVENESS WITH 
I I I 
1.1 
:I. .0 
D •• 
D •• 
0.7 
D •• 
D.S 
0.4 
D.S 
1 
/ ,~ (D j; 0 
h V iW 
D.Z 
0.:1. 
0.0 
0.0 o,a 0.4 D.e 
• 
o DEGREES RUDDER FLARf 
-
-• • .. J 
, 
f'_·I<J~. 
I 
I . 
0 •• S.D :I..I! S.8 S •• 
LIFT C~EFFICIENT SQUARED. ClSQR 
DATA SET SYMBOl.. 
(B52009 ) 
(A'2510) 
(A'ZIUl ) 
9 
<> 
MACH 
CONFIGURATION DESCRIPTI.oN 
HSFC TWT '10, 040-A' ORBITER,.B1W1V1P1Ml 
HSFC TWT '10, '040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL, COND.ITIONS 
0.800 
o 
ELEVTR 
0.000 
~20.000 
-40.000 
Al.LRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0.000 
I • I r 
-
-
-
-
, 
-
'~ 
-
-
I 
'i 
-
I , 
- -
-
-
-
-
-. . 
REFERENCE INFORMATION 
SREF 16.3TOO sa.IN. 
LREF 3.6570 IN. 
BREF '.2920 IN. 
XHRP 5.20TO IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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I 
0 
U 
t-
Z 
W 
...... 
U 
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w.. 
w.. 
W 
0 
U 
(!) 
< 
0::: 
0 
\\ 
ELEV~N EFFECTIVENESS WITH 
I,a , , • 
I.' 
, .D 
0 •• 
0 •• 
0.7 
0 •• 
0.11 r.t 
tI If j 
D.4 
D.1I 
J ~I IJ V 
~h V D.II! 
jr~ 
. D.O 
0.0 D.I! 0.4 D.S 
• 
o DEGREES RUDDER FLARE 
. • • . . . ... I 
-J" J , I .-J J , 
. 
-
-
-
-
-
. 
-
~ 
~ 
-
-
. 
I 
.J-J-I 
0.0 I.D 1 .2 1.4 , .e ,.e It,D It. It It." It-•• 
LIFT C~EFF!CIENT SQUARED, CLSQR 
DATA SET SYMBOL 
(B52009 ) 
(A!J2S10) 
(A!JZSU) 
" 
£< 
<> 
HACH 
CONFJGURATloN DESCRIPTIoN 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CoNDITIoNS 
,ELEVTR 
0.000 
-.2!J .(100 
-40.0elt:!. 
AILRON 
0.000 
o.opo 
0.000 
RUDDER 
0.'000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0.000 
REFERENCE INFORMATION 
SREF 18 •. 11700 SQ.IN. 
LREF 3.8570 IN. 
aREF 5.1:&120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN • 
• ZMRP 0.8000 IN. 
SCALE 0.0080 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
I , , . • . 
, , 
• 
,., 
'.0 
CI •• 
CI •• 
D.'I" 
a." ".... 
a.5 
D." 
I( }!r J/ 
D.!! 
h '" ~ /z / 
j~ V D.2 
0.1 
I 
0.0 
D.D 0.2 D." 
~ 
p1 
'. D.e o.e l,a 
. , , 
\ 
. 
l.a 
LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET 8YMBOL 
(8'2009) 0 
(,,'282.0) ZS 
("'2811) 0 
MACH 
CONFIGURATIOfII DESCRIPTION 
MSFC TWT '10, ~~O-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-10 ORBITER,B1W1V1P1M1 
HsFC TWT 510, 040-10 ORBITER,B1W1V1P1M1 
EL.EVTR 
o.ooa 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
O,doo 
0.000 
0.000 
RUDFLR 
O.ClOO 
0.000 
0.000 
.. , , . , 
-
-
-
-
-
-
-
-
-
I 
Z.r: z .• 
REFERENCE INFOPHATION 
SREF 15.370U SQ.IN. 
!-REF 3.6'70 IN. 
BREF '.I!Sl20 IN. 
XHRP '.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.5000 IN. 
SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
t t I I , I , , , 
a.l -
1.0 
0 •• 
0 •• 
O.T 
o.e ~ V ~! ~ 0.11 
0.4 VI II 
~ 
0.3 /: V~ jIJ 
~ ~ ~ 
~~ ~ 4~ 
0.2 
. • I 0.0 
0.0 0.2 0.4 o.e 
I 
0.8 1.0 i.2 
-- ..... ------r---...------~ 
.... 
. , , 
" 
I I • 
I _ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
i.e I •• 2.0 2.2 2.e 
LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET SYMBOL. 
(852009) 0 
(0452510) Zl 
(0452511 ) <> 
MACH 
CONFIGURATIOilI DESCRIPTION 
MarC TWT '10, 040-04 OReITER,B~W1V1P1Hl 
MarC TWT 510, 040-04 ORf.lITER,B1W1V1P1Ml 
MaFC TWT 510, 040-04 ORBITER,B1W1V1P1H1 
1.193 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFL.R 
0.000 
0.000 
0.000 
REFERENCE INFORMATION 
SREr l6.3700 SQ.IN. 
. LREF 3.6570 IN. 
BREr 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
I I I , • 
, 
• 
1.0 
0 •• 
0 •• 
0 
U 0.'1 
I-
Z 
W 0.11 
...... 
U 
-. 
LL. 
LL. 
W 0.11 
E.l 
U 
(.!) 
< 0.4 
0:: 
0 
0.3 
f/ f! 
VI VI 
~ ~ 
~ ~ ~ 0.2 .~ ? 
O.i 
0.0 
0.0 
DATA SET SYMBOL. 
(B~2009 ) 
(MS2S10) 
(A!J2SH) 
~ 
<> 
MACH 
J 
0.2 D." D.e 0." 
LIFT 
CONFI C;URA TION OESCRI,PTlON 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
HSFC TWT 510, 040-A OR8ITER,Bl\.J1V1P1Ml 
MsFC TWT '10, 04D-A ORBITER,B1W1V1P1Ml 
, , , , , 
\:;,' 
, 
, 
i.2 ,".4 l.e t •• Y .• Q 
CGEFFIC.IENT SQUARED. CLSQR 
ELEVTR AIL.RON RUDDER RUDFL.R 
0.000 0.000 0.000 0.000 
-20.000 0.000 0.000 0.000 
-"0.000 0.000 0.000, 0.000 
• 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
•• t! 
REFERENCE INFORMATION 
SREF 15.3700 SQ.IN. 
LREF ~.e570 IN. 
BREF 5.2~20 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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ELEV6N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
0 
u 
~ 
z 
w 
..... 
u 
..... 
I.J.. 
I.J.. 
W 
0 
U 
(!) 
< 
0: 
0 
a •• . - . 
( 
~~ 4 
D •• 
" . .' I> 
" 
D •• 
0,,' 
0.0 
J ~ 
I f 
/J 
Ii T 0.5 
0.4 
ill- .,./!'JII.' .",* 
D.a 
;% ~ 
~ w g 0.2 
0.1 
~. 
~ 
..L 0.0 
0.0 D.I!! 0.4 D.e 0.8 
• . , 
, . 
>I'.{,. \J'i " .: 
.' 
.. 
-
-
~l:"\' ~-r'.;i~;ff::')It., 
~'!t •. ~ . 
" 
·· .. ··'·'·r·" 
1.0 1.!! 1.4 
LIFT COEFFICIENT 
OA TA SET SYMBOl.. 
(B!l2005l) 0 
(A'2510) z:s 
C Al!2111l J <> 
HACH 
CONFIGURATION DESCRIPTION 
HSFC Twr 510, 040-A ORBITER,B1W1V1P1Hl 
MSF'C Twr 510, 040-A 0!'HllTER,B1W1V1P1Hl 
MIIFC TWf 510, 040-A ORBlfER,B1W1V1P1Hl 
ELEVTR 
0.000 
-20.000 
-40.000 
. , . 
..L ..L , 
I.e. a •• e.o 
SQUARED, CLSQR 
AILRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 0.000 
O.OOtl 0.000 0.000 
. , , 
. -
· 
-
· 
· 
· 
-
-
-
-
-
-
-
-, 
2.2 2.4 iE._ 
REFERENCE INFORMATION 
SREF 16.3700 SQ .IN. 
LREF 3.15570 IN. 
&REF 5.2920 IN. 
XHRP 5.2070 Ill. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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W 
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(!) 
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ELEV~N EFFECTIVENESS WITH 
1.11 I I I 
~ 
1.0 
~~ 
0 •• 
< 
D •• 
aoT 
0.8 
0.5 
A 
~ T Jj 
fJ 
Ii 
Jd 
~ 
0.4 
a.s 
j? 
11 
, 
It 
0.2 
0.1 
D.a 
0.0 0.£ 
, 
D ... o.e 
I 
o DEGREES RUDDER FLARE 
I I I . . . • I 
I 
o.e i .0 i.2 1.8 
I • 
~\ ~ 
. 
2.0 
I • ,'""t-r: 
-
~ 
-
-
-
-
-
-
. 
. 
-
-
-
-
-
I 
2.2 
LIFT COEFFICIENT SQUARED. CLSQR 
OA TA SET SYMBOL 
(B5Z00~) 
(A'Z510) 
(A5Z811) 
~ 
¢ 
MACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
MSFC TWT 510, 040-10 ~BITER.B1W1VSP1M1 
M~rc ~~T '10, 040-10 ORBITER,61W1V1P1M1 
2.740 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUOFLR 
0.000 
0.000 
0.000 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZHRP 
SCALE 
16.3700 
3.6570 
5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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a 
u 
I-
Z 
W 
..... 
U 
..... 
~ 
~ 
W 
D 
U 
(!) 
< 
cr: 
a 
ELEV6N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
I I , , I , , , , I J , 
-
-
-
1.0 ~------+-------.~---J~-------~-------+------~------~------4-------+-------t-----~r-------!r------~_ 
-
c.!) 
-
D •• 
<> -
c~t 
D'7~-----~-----~~~~-----~--------+-------~~--~----~----4-----~----+-------+---.~ 
1 D.e~-----+------~~~~------~------+-------+----~~--~----4---~~------+------+------;_ 
} 
D.4~--~~~~~+---~------~-------~----~----4~----~-----4-------t----~-----+----~ 
0.11 
dJ~ -
0.8 
0.2 ~--~~+---------~------~~-----4--------~------+-------~--.-----+------~~------+--------r-------i--------1 
-
LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET SYMBOL. CONFIC;URATION DESCRIPTION EL.EVTR 
0.000 
-20.000 
Al L.RON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUOFLR REFERENCE INFORMATION 
(852009 ) 
(A52510) 
(A5251:1, ) 
~ 
<> 
MACH 
MSFC TWT 510, OlIO-A CRBITER,B1W1V1P1Hl 
HSFC TWT 510, OlIO-A CRBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A CRBITER,81W1VlfJ1Hl 
3.<480 
.'" 
• ~-. ,,, •• ~.~~.-." .. ",.,-~--~- ---'- •. ;{..<---,. '---:--' .. , 
0.000 
0.000 
-<40.000 0.000 
SREF 16.3700 SQ .IN. 
LREF 3.6!l70 IN. 
BREF 5.2lJ20 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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",t'·';I.. 
" 
\ 
.. ji!t~:;uss ... --... --.--, --... -----------------------~~~~---~-~_,_~~-" ~ - - '-' ~~ 7 -
0 
U 
t-
Z 
W 
...... 
U 
-L1.. 
L1.. 
W 
0 
U 
C!J 
<: 
a:: 
0 
;; 
::~-
ELEV~N EFFECTIVENESS WITH 
'.1 
I,D 
0,9 
a •• 
D.? 
o.e 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0 
0.0 
.. 
I I I I 
.~ 
~~ 
~ ~ 
, t>1 
f~ 
~l~ 
W~ 
~~ 
/I 
J 
t -
J ~ 
J 
0.2 D ... D.G 
CQ41FIfiURATION DESCRIPTION 
~ . 
. J) 
o DEGREES RUDDER FLARE 
, , I , , , I . , , , 
I J • . D." 1.0 1.2 I." t. .8 1.8 2.0 2.12 
LIFT COEFFICIENT SQUARED. CLSQR 
ELEVTR" AILRON RUDDER RUDFLR REFERENCE 1 NFQfl·HA Tl ON 
. 
-
-
. 
DATA SET SyMBOL 
(B5200~) 0 
(A52510) n HsFC' TWT 510, 040-A ORBITER,B1W1V1P1Ml HSFC TWT 510, 040-1> ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
0.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
-20.000 0.000 0.000' 0.000 
-40.000 0.000 0.000 0.000 C .1152811) <> LREF 3.6~70 IN. BREF 5.21120 IN. 
XHRP 5.20'1"0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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... 
, , 
If 
, 
, 
I 
~ 
I 
--- -----r-- ~---. 
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ELEVDN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
i •• I . . , I I • • .. I . . . . . . 
&.4 ._-
1 
1.11 .. 
· 
· 
D •• 
...J 
U 
D •• 
~ 
Z 
w 
...... 
u 
..... D.4 
ll.. 
ll.. 
W 
~ 
U 
D.I! 
l-
'$I'W'O'~_ --.. 
~ -j -A 
f ,f 
If Gl , D ,J. 
..... 
ll.. 4 
.... 
...J. ~ 
· 
0.0 I · 
-0.2 
-0.4 
• • . 
-a •• 
.ZlO .215 .20 .15 .10 .05 .00 -.05 -.to -.15 
PITCHING MeMENT CeEFFICIENT. ClM 
DATA SET SyMBOL. CONF~~URATION DESCRIPTION ELEVTR AILRON RUDDER RUDF"LR REFERENCE INFORMATION 
(1)152009 ) ~ MSFC TWT 510, 040~A ORBITER,B1W1V1P1Ml 0.000 0.000 \J.OOO 0.000 SREr 16.S700 ala. IN. (1152510 ) MaFC TWT 510, 040-1. OReITER,~lW1V1P1Ml 
-20.000 0 .• 000. 0.000 0.000. LREF :1.15570 IN. (A'2811 ) <> DATA NOT AVAILABLE FCift ALL CONDITIoNS -",O.Doa 0.000 0.000 0.000 BREF 5.2920 ilL 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
"loCH SCAt.E 0.0060 
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, 
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I 
Ii 
.p.'" ...... ~--------~ .. ----~--~--~--~~--------------------------------~~----------------~---~ ~. 
ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
...J 
U 
.. 
I-
Z 
W 
..... 
U 
..... 
IJ.. 
IJ.. 
W 
0 
U 
I-
IJ.. 
..... 
...J 
i.e 
'.4 
, .. 
'.0 
C.@ 
o.e 
0.4 
0.2 
0.0 
-0.2 
-0." 
-O.G 
.ao 
DATA SET 
(B!l2009 ) 
(A!l2510') 
(A!l2511 ) 
SYMBOl. 
~ 
<> 
MACH 
I . . . . . • I I I I 
...... 
F 
AA W 
I i-' I 
i GP jb 
-
4~ 
1 
8. 
... • 
.25 .20 .15 .10 .05 .00 
PITCHING MOMENT COEFFICIENT. ClM 
CONFI~URATION DESCRIPTION 
M5FC TWT SIC, 040-A ORBITER,B1W1V1P1Ml 
MsFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.800 
ELEVTR 
0.000 
-20.000 
.-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
0.000 
. I , . 
-
-
~ -
-
• 
- .10 -.15 
REFERENCE I NFORMA TI ON 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
BREF '.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.&000 IN. 
SCALE 0.0060 
PAGE 14,7 
, 
, 
-:; 
ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
.....J 
U 
..... 
Z 
W 
~ 
U 
~ 
IJ.. 
IJ.. 
W 
0 
U 
..... 
IJ.. 
..... 
.....J 
t •• 
l •• 
1.0 
a.a 
o.e 
0.4 
0.2 
!:I.O 
-0.2 
-0.4 
-D.e 
.aD 
I 
• 
DATA SET SyMBOL 
(952009 ) 
(11'2810) 
(A52811) 
9 
o 
MACH 
T I , r I , I , , --, -~ r r I 
· 
. 
· 
-~ 
, 
· 
-
-
t:\ 
'? -r ~ 
.1 PI' 7 --j( ,~ -~) -
lJ I,; --
.!l 
-
\ 
, 
~ I . I I . 
• .25 .1Il0 .1!1 .10 .05 .00 
PITCHING MOMENT COEFFICIENT. elM 
CONFIGUnATION DESCRIPTION 
H8FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 51~, 040-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONs 
. 
, 
ELEVTR 
0.000 
-20.000 
-40.000 
, 
AILRON RUDOER RUDFL.R 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
-.10 - .15 
REFERENCE INFORMATION 
SREF 115.5700 Sli .IN. 
LREF 5.6'70 HI. 
BREF 5.2920 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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liP !II-ell. --------.... ------.,.,.-------------------~--~~~- ---- - - -r- -- ----
..J 
U 
.. 
r-
Z 
W 
...... 
U 
...... 
L1.. 
L1.. 
W 
[) 
U 
r-
L1.. 
..... 
..J 
\;' 
.~ 
~~~f~. 
ELEVON EFFECTIVENESS W1TH 
l.e , , , 
1.4 
, .Il 
1.0 
0._ 
O.G 
0.4 
0.2 
" 
: 
0.0 
-0.2 
-0.4 
I 
o DEGREES RUDDER FLARE . .. 
, , . • 
, .. 
./{, 
~ ~ 
/' V )7£ 
ff ;/ 
~ / 
;/ It. ( 
J 
v 
I 
, , .. ., . 
· 
· 
· 
I -
-I 
I -
rPJ ) -
/ 
-
-
-
• 
-O.O.ao 
.25 .20 
.1' .10 .05 .00 -.05 -.10 -.HI 
DATA SET 
(fl52009 ) 
(AlI2Bl0) 
(1152811) 
PITCHING MOMENT COEFFICIENT, ClM 
SYMBOL. 
9 
<> 
MACH 
CON~lGURATION DESCRIPTION 
MSFC TWT lIl0, ~O-A ORBITER,BH/lV1P1M1 
M8FC TWT 510, 040-11 ORBITER,fI1.W1V1P1Hl 
M8rc TWT 510, 040-A ORBITER,IHW1V1P1Ml 
0.995 
, -
-~ ... -.... '"'"""'-~:...,~.;;,;,;..-~."'-
EL.EVTR 
0.000 
-2t1.001J 
-4P.000 
AIL.RON 
0.000 
0.000 
0.000 
RUD.DER 
0.000 
0.000 
o.oou 
RUDFL.R 
n.coo 
0.000 
0.000 
REFERENCE IN~ORMATION 
SREF 16.'700 SQ.IN. 
L.REF '.6570 IN. 
BREF 5.2020 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
CCAL.E 0.0060 
PAGE 149 
, 
, 
I' \ 
. I 
, , 
, 1 
I 
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....J 
U 
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Z 
W 
..... 
U 
H 
lJ.. 
lJ.. 
W 
o 
U 
t-
lJ.. 
..... 
....J 
'" '1, • 
: ::-".;;~ 
ELEV6N EFFECTIVENESS WITH 0 DEGREES RUDDER FLARE 
i.e I • I • • • 
- - - ~r-- ~----.--
I • I I 
. 
. 
'.4 "r" t-----f-.----I------+------.~--'-r-· ---+---~I__--_t_---_; 
=- I 
l.a ~----~--_+----------~--.--------~ ..... ------~--.--------+_---------_4----------~--------.--t_---------; 
.. 
~.D~~----~--------~----~~-----~--------4-------4-------+-------·---G~~-------4 .. 
D.e ""---t------+-----l----+---r--------&--/I~~ I-_/~h--t . 
O.G .. -----+-----+---+---------I-------+----,//~)--I-V-r----+-----1 
D.4 f--------+---+-J---+--/;~/V~/~----t----;­
D.1t I----t---f----f------"-/+-----:.IV /~_f____+___~ 
0.0 I------+---+--------+--~~-~-J---I-------t-------t 
-D.e r----------+--~-------~----------r_-------,~---------+_--------_4----.------4_----------t_------_; 
.. 
-0.4 r----------+----------~----------~--------_r----------+_--------~----------~--------t_-------_; 
MACH 
PITCHING MOMENT COEFFICIENT. elM 
CONFIGURATION DESCRIPTION 
IoiSFC TWT 510, 040-A OR8IT£R,B1Wl'V1P1Hl 
HSFC TWT 510, 040-A ORBIT£R,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
S.lS1S 
• 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0,.000 0.000, 
0.000 0.000 0.000 
.. 
REFERENCE INF01HIATION 
SREF 15.3700 SQ .11'1. 
LREF 3.6'70 IN. 
BREF 5.2~20 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.5000 IN. 
SCALE: 0.0-::150 
PAGE 150 
, 
.' I 
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, 
FP 
~ 
I 
....J 
U 
I-
Z 
W 
...... 
U 
..... 
lJ.. 
lJ.. 
W 
o 
(J 
f-
lJ.. 
.... 
....J 
, ~L E V~~ EF FEe T I ,_V~N~;.::SS:r-;;..:.W I=r-:-:T H~O=-=O~E G:;.:..:R~EE:;:..S ..;..:.R.:;.=UO:.;.=OE:;...:.R ..;....F:;.:..LA:.t.:=RE=---r--v--r-, --r-, --r-r-, -r-T"-T -r~T -r,---r-r--r,---'~ l-o,......."r-t 
, "" I ' . 
'.4 r--------4~----------4----------~--------4_--------~-,------+_.--------~--------_1--------_1 
. 
, .• ~---------4-----------.-~-----.--------~----------+------------+----------~-----------r-----------t-------~-1 
&.a t-----------~--------~~---------~------------_+----------~-----------4_----------+_----------t_--------__1 
. 
a.e 
-
a •• 71 J;~ 
t---+-+----+-----I---~I/ /.~--_4 
D.O /(7 
D.a ~----------4-----------~----------~-----------+---~~~- ~------------~.----------+-----------~,-----------1 
-
-
-C.2 ~------.----+-----------4-----.------~----------~--.--------~-----------4----------~~--------.~+-----------4 
-D •• ~----------;-----------_r----------_+----------_+----------_+----------._1~----------t_--.--------;_----------~ 
PITCHING MOMENT COEFFICIENT, ClM 
DATA SET SYMBOL CONFlCiURATION Po::aCRIPTION ELEVTR AILRON RUDDER RUDFLfI REI~ERENCE INFORMATION 
(S5Z005l) 0 HSFC TWT SID, 0..0-1\ ORBITER ,B1W1V1P1Ml 
(A5Z510) ZI HSPC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A52511) <> M5FC TWT 5~o, 0..0-1\ ORSITER,B1W1V1P1Hl 
\. 
_. _._'----_~_'_==_= .• ,_~._~_~",,=7.:~-
0.000 
-20.000 
-<i0.000 
0.000 a.ooo 
0.000 0.000 
0.000 0.000 
,. " 
~-~:., ... ,-. 
o.OOel aRE;: 16.3700 SQ. IN. 
O.DOIl l.REF 3.657.:1 IN. 
o.ooll ElREF 5.2920 IN. 
XHRF 5.2070 IN. 
YHRP 0.0000 Itj. 
Zt-ll'lP 0.6000 IN. 
SCALE 0.0060 
PAGE 1~1 
" 
AS 
• 
I-
Z 
W 
u 
..... 
lL. 
lL. 
W 
o 
U 
l-
lL. 
..... 
... 
,.. , 
ELEV~N EFFECTIVENESS WITH 
, o DEGREES RUDDER ,.,:...::FL:;.:..:A.;..:.:RE::...--__ -rr--r--r--r-~___r__r__r__1__rIr_r_._r_1 
, ._ -T'- r-TT -. , " , , I 
'.4 ~-------4--------~------.--~--------+_--------~.------+-----------~--------r_------_; 
'.a ~---------+----------~--------~~--------~----------~-----------+-----------~------------r_--------_1 
'.0 ~----~--~~---------4------------+-----------~---.---------4_----------+_----------r_-----------r_------------1 
~~ A~ 
c.a .- .. --./------+----+------+--~----j:~: --:I;/J;!-. -+-~-f---t-------;-
o··~----~----~----~----~------~----~~>~J~~~·~lt~~~---+----~ 
//fl 
0.2 ~-~-J....------.--+-------I-----Iv~/·-*+---£+--u --r---'-r--------1. 
0.4 
. 
0.0 
-0.2 ~----------+-----------+-----------4-----------~-----------~----------_+------------_4------------r_-----------1 
-0.4 
PITCHING M~MENT COEFFICIENT, ClM 
DATA SET SYMBOl. CON~IGURATION DEsCRIPTION EI.EVTR AII.RON RUDDER RUDFI.R REFERENCE IN~ORMATION 
(952009) C) 
(A52510) n 
(A52511) <> 
HSFC TIo-IT 51.0, 040-AORBITER,81W1V1P1Ml. 
H5~C TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MS~C TWT 510, 040-A OR8ITER,Bl~lV1P1Hl 
~j I,.;
.• :: __ .. " Y~""'_" •• " . r." 
0.000 
-20.000 
-40.000 
0.000 0.000 0.000 
0.000. 0.000 0.000 
0.000 0.000 0.000 
SREF 16.3700 SQ .IN. 
I.REF ~1.15570 IN. 
9RE~ 5.2920 IN. 
XHRP 5.201'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCAI.E 0.0060 
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ELEVON EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
-' U 
I-
Z 
W 
..... 
U 
..... 
lL. 
lL. 
W 
0 
U 
l-
ll. 
...... 
...J 
t._ 
t.4 
l.e 
1.0 
D.1iI ~ 
C.G 
0.4 
0.2 
0.0 
-0.2 
-0.4 
-0.6 
.150 
DA TA SET SYMBOl.. 
(852009) 0 
(A52510) n 
(A52S11) <> 
HACH 
I , 
• • 
. 
• 
, , . . , • • • 
, . 
-
A 
I ~ 
~ ~ C'l 
~~ ~ ~ .. ~ l> 4 
• I <~ • ~ ) 
l ) 
• , 
<> • 
-1 11. )) Ii J 
I 
-
I I I 
.etl .20 .10 .05 .00 
PITCHING MOMENT COEFFICIENT. elM 
CONFIGURATION DESCRIPTION 
MSFC TWT !lID, 040-A ORBITER,B1W1V1P1Ml 
MsFC TWT !ll0, 040-A ORBITER,BH/1V1P1Hl 
"SFC TWT !lID, 040-A ORBITER,B1W1V1P1M1 
2.7'40 
ELEVTR 
Il.OOO 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
G.o",o 
O.OUD 
• 
, , 
-
-
-
-
-
-
-
-
I 
-.10 - .15 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2!l70 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 l~. 
SCALE 0.0060 
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lL. 
lL. 
W 
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U 
l-
lL. 
.... 
...J 
----~--~------- ----,.-~---.. 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
i.e J , , I I • • • . . • . •• 
· 
· 
i." ~---+-----+-----+-----I----t-~.---t-----+-----r----1 
L.e ~--------+---------~---------+--------~--------~~--------t---'------i----------t--------~ 
· 
i.D ~---------4----------~----------~---------+----------+---------~----------~----------t----------1 
o.e 
fI 
D •• ~-------+--------~--------~-------+---------~----~~~~~ .. r---f-----~--------;--------' 
~~. . 
~ ~J.~ ~~~ n 
0.4 
<~ ~ ~ ,. 
~I>~~ '1 
~-------'r------r-----~r-----~-------;----~·~I>~~~~!~L----~------~-------~ O.II! 
Jjq 
0.0 ~--------+---------~--------~-----------+----------t---~-----;--------~r----------t-----------~ 
-
-
-0.2 ~--------+--------~~----------~---------t--------+--------i-------~r----------t--------------
-0.4 
-D •• 
.ZlO .125 .20 
• 
.15 .10 .05 .00 
PITCHING MGMENT CGEFFICIENT. elM 
-
• • 
-.05 -.1.0 -.15 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR RI".1:"ERE'NCE I NFCM'U4A TI ON (S52CCg) 9 MSFC oWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF tO.5700 sea .IN. (A52510 ) ,",SFC TWT 510, 040-A ORBITER,B1W1V1P1Ml -20.000 0.000 0.000 0.000 LREF 5.15570 IN. (A52811 ) <> MSFC TWT 510, 04o-A ORBITER,B1W1V1P1Hl -40.000 0.000 0.000 0.000 BREF !I.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
MACH 5.480 SCALE 0.0060 
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...J 
U 
I-
Z 
W 
...... 
U 
-. 
u.. 
LL 
W 
D 
U 
l-
LL 
-. 
...J 
-
t: 
r . 
- '~~, '"' ~~~~-
~ 
(( 1 C 
ELEVGN EFFECTIVENESS WITH 
t •• , , I , , , 
l.a 
1.0 
C.$ 
0.15 
0.4 
0.2 
0.0 
-0.2 
-' 
-0.4 
o DEGREES RUDDER FLARE 
• T 
, , 
- . 
; 
y 
~ ~; 
~ 
< ~ c? ~~ 
:~ p. !~ ~. : ~~ ). ) 
C> 4 ). 
< ~~ 
~) 4~ > ~ 
-
. 
~) 
, r , 
, . • 
-
-
-
-
-
-
-
I 
-0.15 
.»0 .2D .llS .1D .05 .00 -.05 -.SO -.15 
DATA SET 
(6'2009 ) 
(A~Z510) 
(,0\52511 ) 
SyMElOL 
~ 
<> 
NACH 
PITCHING M~MENT C~EFFICIENT, CLM 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBI TER ,81W1V1P1Ml 
MarC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
".959 
EL.EVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000, 
RUDFLR 
0.000 
0.000 
0.000 
• Do. ,. " 
• £ _,,' __ ' ___ ~_~Il~~~~~;.i.~_Gi'f:'< s";', ~~.~.:L'",.~-.:,'" .. -¥t~~~ .. ~~~- -' 
REFEREN!:E INFQRHA'TlON 
SREF 16.3700 SQ.IN. 
L.REF 3.e570 IH. 
BREF 5 .2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP o.eooo IN. 
SCAL.E o.ooeo 
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pL4-' 
j 
i 
, 
~ I 
;1 j"; 
~j 
tI 
, I 
Z 
U 
t-
Z 
W 
..... 
U 
...... 
lL. 
lL. 
W 
0 
U 
W 
U 
0::: 
0 
lL. 
...J 
< 
1: 
0::: 
0 
Z 
1: 
,~ 
r.:;l~ 
ELEVGN EFFECTIVENESS WITH 
I.G 
1.4 
I.1t 
1.0 
c.e I 
O.G 
O.~ 
0.2 
0.0 
-o.e 
-C.G 
.~o 
• • 
--
. 
.20 
• 
o DEGREES RUDDER FLARE 
. • . . . 
, J J 
f 
L I 
I I 
V C) IP ,j 
D,... 
j 
J. 
I 
" 
,~ 
--'-
.15 .10 .05 .00 
PITCHING MDMENT CDEFFICIENT. elM 
DATA 5£:r 
(e5200g) 
(.1152510 ) 
("525:1.1 ) 
syMaOL 
~ 
<> 
MACH 
~ONFIGURATION oES~R1PTION 
MSFC TWT '"0, 040-A ORBITER,B1W1V1P1Hl 
MarC TWT $10, O4o-A ORBITER,B1W1V1P1I~1 
OArA NOT AVAILABLE FOR ALL CONDITIONS 
EI.EVTR 
0.00r.! 
-20.00,0 
-.cO.QOO 
A!LRON RUDDER ROoFLR 
0.000 0.000 0.000 
0.000 0.000 O.COO 
0.000 0.000 0.000 
. .. . , . 
-
I . 
~ 
-
-
-
i ...l, 
-.10 
-.S' 
REFERENCE INFOR'f"'TION 
SREF 16.5700 SQ .IN. 
LREF 5.6570 IN. 
BREF ".2920 IN. 
XHR? 5.2070 IN. 
YHR? 0.0000 IN. 
ZHRP O.GOOO IN. 
SCALE 0.0060 
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, 
, 
I 
Z 
U 
to-
Z 
W 
I-i 
U 
.-. 
LL 
lL. 
W 
0 
U 
W 
U 
0::: 
0 
LL 
-l 
< 
L 
0::: 
0 
Z 
1: 
.~ 
<;;.t~ 
ELEVGN EFFECTIVENESS WITH 
1 •• .. ' . 'f T .,. 
.. 
1.1i 
1.0 1--,--_. , 
D •• 
D.e 
0.4 
0.2 
0.0 
-0.2 
-0.4 
-0.4.'1 
.80 
-----
--,,,,-,---"' ....... 1--. 
-t-. 
. 
.20 
• • 
o DEGREES RUDDER FLARE 
T f T .- T f . , -J 
--.01 
A~ ltf , 
f .. 1 
f 
."' ..... _, 
"1: r--
~b 
~~ 
,/.. 
·u_ 
4~ 
1~ 
l!:J. 
. . . . 
.15 .10 .05 .00 
PITCHING M~MENT C~EFFICIENT, ClM 
DATA SET SyMBOL CONFIGI.~RAnON DESCRIPTION ELEVTR AtLRON RUDDER RUDFLR 
(B!l200Sl ) ~ MSFe TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 0.000 C "52810) MlIFe TWT 510, 040-A ORSITER,B1W1V1P1Ml 
-20.000 0.000 0.000 0.000 (.I.52SU) 0 DATA NOT AVAILABLE FOR ALL CONO t TI ONS -40.000 0.000 0.000 0.000 
MACH 0.800 
r~ 
,ltv 
T ..,-
'"1 
. ~ 
. 
~ 
--
. 
. . . 
-.10 -.15 
REFERENCE I NFOR:.tA TI ON 
SREF 16.3700 SQ. IN. 
LREF '.6570 IN. 
BREF !I.Z~·20 IN. 
'" XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
Z 
U 
f-
Z 
W 
...... 
U 
..... 
lJ.. 
lJ.. 
W 
0 
U 
W 
U 
a::: 
0 
lJ.. 
-' 
<-
L 
a::: 
0 
:z 
l.S 
1." 
1 •• 
l.C 
C.1ii 
C.6 
0.4 
C.I! 
C.D 
-C.2 
-0.4 
-D.e 
.30 
, 
DATA SET SYMBOl.. 
(852009 ) 
(""2:510) 
(11'2511 ) 
9 
<> 
MACH 
, , , , , -, , 
• • r r 
, , 
~. 
V 7 
I -- II ( 11 ~~ 
-~ 
'" IJ ..-.. 
. . 
.t. 
.Il!! .20 .15 .10 .O!! .00 
PITCHING MeMENT ceEFFICIENT, ClM 
CONFIl;URATIoN DESCRIPTION 
Ma~c TWT '10, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT ~10, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE ~OR ALL C~~OITIONS 
0.904 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 0.000 
O.COO 0.000 0.000 
0.000 0.000 0.000 
-T , , , ..-
. 
~ 
-
-
-
i )''1-1 
-
. 
, 
- .10, -.S !I 
REFERENCE l NrORMA TI Qtl 
SREF l6.3700 SQ.IN. 
LREF ;'.6'70 IN. 
BREF ~1.292D IN. 
XMFJP 5.2070 IN. 
'rHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E O.OOtlO 
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- Q. 
pc: 
-:-', 
.. 
~\ 
1 } 
'-~/ 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
, .. . • • • • . , . , 
, , . .. 
1.4 
_. 
.. 
I. r; 
i/ 
1.0 
Z 
U 
I-
Z O.C 
LLI 
-. 
U 
..... 
l.L 
l.L o.e 
LLI 
0 
U 
LLI 
U 0.4 
0:: 
0 
l.L 
-1 
<: 0.2 ~ 
0:: 
0 
Z 
0.0 
-0.2 
~ V I -1fl 
/l I 
- / I V ;if 
~V/ 1/ 
/; V 
-
i 
V 8 
-0." 
-
-
• • ... 
-o.e 
.30 .15 .10 .05 .00 -.05 -.10 -.tll 
DATA SET SYMBOL. 
(1l5Z009) 0 
(A5Z510) ZS 
(A~2S11) 0 
MACH 
PITCHING MDMENT CDEFFICIENT, ClM 
CONPIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
M5FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1ViP1Ml 
0.995 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
O.ClOO 
RUDDER 
0.00.0 
0.000 
0.000 
RUOFLR 
0.000 
0.000 
0.000 
REFERENCE INFORMATION 
SREF 16.~700 se.IN. 
LREF 3.e570 IN. 
BRE!'" 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
l •• 
l.CI 
Z 
U 
t-
Z 0.0 
W 
........ 
U 
..... 
LL 
LL.. 0.0 
W 
8 
U 
W 
U 0.4 ~ 
ID 
LL 
-' 
< 0.2 L 
a:: 
ID 
Z 
0.0 
-O.I! 
-0.4 
I 
OAT ... SET $yMSOL 
( 852001) ) (.) 
(A~2UO) n 
''''~25!1) <> 
MACH 
, . . . , , • 
, ,., , , , , 
... 
~I L 
- jj I 
V/ /' 
h V / 
-7 
V/ 
J 
.25 .20 .15 .10 .05 .00 
PITCHING MGMENT C~EFFICIENT, ClM 
CONF'I GURA TION OEseR I PTI ON 
"'SFe TWT 510, 040-A ~BlTERJB1W1V1P1M1 
HSFC TWT 5tO, 040-A ORBlTER,B1W1V1P1H1 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
ELEVTR 
0.000 
-20.000 
-40.000 
AlkRON 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
RUD.FLR 
0.000 
0.000 
0.000 
- - - ~ll' -
, , . , 
l} 
( 
p 
,./. 
/ 
V 
-
-
-
-
-
-
-
-
-
-
-
, 
- .10 - .15 
REFERENCE INFORMATION 
SREF 10.5YOO SQ.IN. 
LREF 5.0570 IN. 
BREF 5.2920 IN. 
XWRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.0000 IN. 
SCALE O.OOGO 
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''j.. 
1-
\ ; 
t: 
, 
, 
I 
._--" .. 
"1,\ )"". 
-t;· 
i I 
'.,--.' 
II 
>~ 
A:~.f:« 
ELEveN EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
Z 
U 
t--
Z 
W 
.... 
U 
..... 
1.L 
u.. 
W 
0 
U 
W 
U 
~ 
0 
1.L 
...J 
-< 
L 
Q:: 
0 
Z 
',4 
l,& 
1.0 
D.e 
c.e 
C.4 
c.1! 
c.o 
-0.2 
-0.4 
-C.6 
.30 
DATA SET SylolBOI.. 
(6'2009 ) 
(..,5281.0 ) 
(A.!52S11) 
~ 
o 
MACH 
I I . • . . . .. •• 
-. 
.-
-~ 
I <i> i~ 
~~ ~~ 
. ~ .l J 
! I 
V / 
/ V 
.~ i , 
_L .1. , 
.25 .20 .15 .10 .05 .00 
PITCHING MOMENT COEFFICIENT, ClM 
CQNFIGURATION DESCRIPTION 
HSFe TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, O40-A ORBITER,B1W1V1P1Ml 
MaFC TWT 510, O4C-A ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
-20.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
RUDDER RUDFLR 
0.000 0.000 
0.000 0.000 
0.000 0.000 
• • • I 
, I I ~ 
. 
Gl 
Lfl 
'P ., 
m 
} 
-..... 
p. / 
. 
-.10 
- .15 
REFERENCE I NFOR lolA Tl ON 
SREF 16.3700 SQ .IN. 
LREF 3.6'570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
3CAt.E 0.0060 
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z 
u 
I-
Z 
w 
.... 
u 
.... 
l!.. 
l!.. 
W 
o 
U 
W 
U 
0:: 
o 
lJ.. 
-l 
< 
L 
0:: 
o 
Z 
ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
1 •• . . . , , . . , , I , .. 
-
1.4 ~------~------~~------~------~~------~------~r--------r--------r-------~ 
l.a ~------------~~--------~-------------+----------~----------+-----------fr~--~~----r_--------~r---------~ 
V a 
~ 
!> 
l.O ~--------~~---------4-------------+------------~----------+-----------ff--~~~----r_----------r_--------~ 
)} ~f 
D.e J -D.G 
-
-
0.4 
-
-
-
0.0 r-------------~r----------4~----------_+----------------~------------+_----------t_.----------r_--------____ r_----------_1 
-
-
-o.z r-----------+-------,------+----------~~---------~-----------r---------~----------i_----------r_--------~i 
t------+-----f------'.---I---+---+----t-------i--~ -0.-4 
PITCHING M~MENT COEFFICIENT. ClM 
DATA SET SyMBOL. 
(B5200S) 0 
(A52S~0) z:s 
(A52$11 ) <> 
CONFIGURATION DESCRIPTION 
HSFC TWT '10. 040-10 ORBI TER, BH/l Vli"lHl 
MaFC TWT 510, 040-10 ORBITER,B1W1V1P1Ml 
MSFC TWT !l10, 040-10 ORBITER.81W1V1P1Hl 
~LEVTR AIL.RON 
0.000 0.000 
";20.000 0.000 
-40.000 0.000 
RUDDER RUOFL.R REFERENCE INFORMATION 
0.000 0.000 SREF 11S.3700 SO .IN. 
0.000 0.000 L.REF :5 .S'N) IN. 
0.000 0.000 BREF '.2920 IN. 
XMRP , .20'1'0 IN .• 
YHRP 0.0000 IN. 
ZMRP o.eooo IN. 
MACH ~~9SI5 SCALE o.ooeo 
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fU 
Z 
U 
.. 
I-
Z 
W 
...... 
U 
..... 
lJ.. 
lJ.. 
W 
0 
U 
W 
U 
0:: 
0 
lJ.. 
..J 
< 
::r: 
0:: 
0 
Z 
I 
ELEVON EFFECTIVENESS WITH 
t •• , I I 
1.4 
I.e i--
o.e 
o.e 
0.4 
0.2 
0.0 
-0.2 
-0.4 
o DEGREES RUDDER FLARE 
, , 
• • 
, , 
• 
-. 
; 
~ 
~ ! 
~ ~ ) 0 
0 
<~ 4 ~ 
,6 0 4 I 
0 I 
0 l ~ 
, 
~> l~ jl 
.. ~ 
~~ j 
t~ iP ~b 
I ~l 
., 
I 
/~ 
.,St,; 
I . . , 
, 
, 
. • 
-
-
I 
-
-
-".C!i 
.ao .25 .20 .15 .10 .05 .00 -.05 -.10 -.S5 
MACH 
PITCHING M~MENT COEFFICIENT. ClM 
CONFIGURATION DESCRIPTION 
"'SFC nIT 510, 040-., ORBITER ,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
MSr-C TWT 510, 040-A ORBl.TER ,B1Wl V1P1Ml 
2.740 
EI.EVTR AILRON RUDDER 
0,000 0.000 0.000 
-20.000 0.000 0.000 
-40.000 0.000 0.000 
(J 
-' ~:"-"_-'~';"''i~:-!~~''''''':'''''--~ ",,,.i~~.:..{ .. ~:,': .. ~,M4'!f;i;,,--~:j. :~'C: \_. IJ .... ' 
RUDFLP 
0.000 
0.000 
0.000 
REFERENCE I NFOIHIA Tl ON 
SREF 16.~700 SQ. ,IN. 
I.REF ~,6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAl.E 0.0060 
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! 
.,' 
..... ---------------~~-~~--,---~--. --'---'~ pi.d 
.' 
~ 
'.m ~--------~--------~----------~---------+--------~~------~J~---------4----------+----------4 
z 
u 
~ f 
'.0 ~------~~--------~----------+---------~--------~--------~~I~~--------+----------+----------1 ~ ~ ,. . 
~ ~~ Z C.G "--------~----~---~----------4_--------_+--------~~----_4~M_--------_f----------t_--------_1 
W ~>T 
U <>~ 
-
;: ~~4l Yl 
~ C.G ~--------4_--------_4----------+_--------~--------_4------~~~~~ .. +---7qrk-----+----------t---------~_ 
8 <>lJ. ,p 
<>ll t) 
w ~ 
U C.4 ~--------4_--------~----------+_--------~--------~------~~+__u~----_+----------t---------~ ~. <~i~ I) 
u.. ~~~~ l~ 
....J > A~ I) 
< D.e ~--------~--------~----------+_--------~--------_4------~~~~~-------+----------t---------~ & 4~ ib 
o <> j~ C!'l 
Z .. I l. 
0.0 ~--------~--------_4----------+_--------~~------~~--~----4_--------_+----------+_--------~ 
-
-
-
-C.2 ~----~--4_--------~----------+_--------~--------_4--------~+_--------_+--------~~----~~ 
-
-0.4 ~--------~--------~-------------~---------~---------_+----------~---------~--------~r_------~~ 
PITCHING MDMENT C~EFFICIENT" ClM 
DATA SET SYMBOL CONFIGURATION DESCRIPTION EL.EVTR AIL.RON RUOOER RUDFLR REFERENCE INFORMATION, 
MSFC TWT 510, 040-A ORBITER,B~W1V1P1Hl 0.000 0.000 0.000 0.000 SR~F 16.3700 SQ .IN. 
foIlSF'C TWT 510, 040-A ORBI TER, SlW1Y1Pil'fl -20.000 0.000 0.000 . 0.000 LREF 3.0570 IN. 
MSF'C TWT 510', 041;i-A ORBITER ,B1W1V1PlIU -40.000 o~ooo 0.000 0.000 BREF 5.292,1] IN. 
( D!l Z009 ) () 
(A!S2Sl0) Zl 
(A!s2511.~ <> 
XHRP 5.2070 IN. 
YMRP O.opoo IN. 
ZHRP 0.6000 IN. 
MACH 3."80 SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH o DEGREES RUDDER FLARE 
z 
u 
t-
Z 
W 
--u 
...... 
lJ... 
lJ... 
W 
0 
U 
w 
u 
Ck: 
0 
lJ... 
...J 
< 
L 
Ck: 
D. 
Z 
l •• 
l.4 
i .m 
1..0 
0.6 
-
D.e 
0.4 
0.2 
0.0 
-0.2 
-0.4 
-0.6 
.BD 
" 
DATA ~r;;T SYMaOL 
(B!52009) 
"A~2S10 ) 
(A52511) 
9 
o 
MACH 
I I I I I I I . . I , • • 
I , I 
I ~ 
-
--I -
! A -
II -f 
I --~~ -
~ -
>4 -~ 
-~~~ , 
~ )A:\ I -~ ~l ~ 
~ >' ~ <>~~ IB )4 ~ oJ ~ ) ~ l ) 
O~ 
<> ~ ) 
- »0 41 ... 
t- -
I 
.20' •. 1S .10 .05 .00 -.05 -.10 -.i5 
PITCHING MOMENT COEFFICIENT. ClM 
CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
MSFC TWT 510, 0040-A ORBITER ,B1Wl V1PH"_ 0.000 0.000 O.COO 0.000 SREF' 16.3700 SO .IN. 
~ISFC TWT 510, 040,..A ORBITER ,B1W1V1P1Hl' -20.000 D.. 000 0.000 0.000 LREf" 3.8570 IN. 
I~SFC TWT 1110, 040-A ORBITER,B1W1V1P1Hl 
-40.000 0,000' 0.000 0.000 eREF' 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.000.0 IN. 
ZHRP G.eooo· IN. 
4.9!HI 
SCALI .. 0.00150 
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ELEV~N EFFECTIVFNESS WITH 45 DEGREES RUDDER FLARE 
-l.G , , , , , , , , . , . , , , , .,. -~ 
1.4 ---
, .11· 
1.0 " Z 
U 
I-
Z c.a 
W 
/ b-El 
;a 
....... 
U 
...... 
lJ.. 
lJ.. 0.6 
W 
D 
U 
l.1.1 
U C.4 
0:: 
(!J 
Li... 
-l 
...-
~ 0.2 
L 
0:: 
D 
Z 
O.C 
/ ~/ 
l? V / 
/ .lJ6 / I 
1/ / 
V 
./ 
-c. Ii! jV 
'-0.4 ~-
-D.e I . .i-l-•. L --'- I 
0 !5 ao 115 I!O 25 30 35 ·40 
ANGLE elF ATTACK. ALPHA. DEGREES 
DATA SET syMaoL CONFIGURATION DESCRIPTION ELEVTR IIIl.R.ON RUDDER RUDFLR 
(8'2008 ) t{. HSFC TWT 1510, 040-A ORB~i~R,B1W1V1P1Ml 0.000 0.000 0,000 .-\5.000 (A'2S01 ) MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
-40.000 0.000 0.000 45.000 
MACH 0.800 
I . , , I • • , 
-
. 
-
-
-
-
-
I I I 
50 
REFERENCE 1 NFOIHIA n. ON 
!lREF 16.3700 SQ.IN • 
LREF 3.6'70 tN. 
BREF· 5.eg20 IN. 
XMRp· 5.2070 IN. 
YHRP 0.0000 [N. 
ZHRP D.eooo IN. 
SCALE 0.0060 
PAGE 166 , 
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-
, .e 
-
1.1.3 
Z 
U 
I--
Z D.C 
W 
..... 
U 
..... 
LL.. 
LL.. D.e 
W 
~ 
U 
W 
U <:l.~ 
0:: 
0 
LL.. 
-l 
-< 0.2 L 
0:: 
~ 
Z 
0.0 
~ 
-/ A 
/ ;/ ~ 
/ 
V lY' 
;/ 1 
~ 
-
-V V -/ JJ! 
Icf / -
V 
/ jV 
-
-0.2 
.. 
r 
t 
-L-I-L I I I • 
-D.1.5 UJ IS 10 20 25 55 40 45 110 o 55 
ANGLE OF ATTACK, ALPHA. JEGREES 
OATA SET SyMBOl.. cc;'Nnc;URATION DESCRIPTION· ELEVTR AILRON RUDDER RUDFLR REFERENCE INFOftMATIOH 
(852008) (.) loiS-Fe nn 510, 049-A ORBITER,B1W1V1P1Ml 
(A:l2501) z:s '4SFC TWT 510, 040-A ORBITER,EllW1V1P1Ml 
0.000 0.000 0.000.045.000 SREF 16.370~0 SQ.IN. 
-40.000 0.000 0.00045.000 LREF 3.6570 IN. 
BREF 5.2~eo IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 0.5197 SCALE 0.0060 
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1.e , , • • •• . . , , • • , .. • • • , , . 
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U 
r-
Z D." 
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/ / · 0 
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....... 
U 
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lI.. 
lI.. D.e V / .:~ V / W 0 -U '-'W -U C." 0::: 
0 
lI.. 
...J 
<: 0.2 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SY~1GOL. CONFIGU~ATION DEsCRIPTION 
(652008) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
(A52S01) n M5FC TWT 510, 040-A ORB-ITER,B1W1V1P1iIU 
MACH 1.196 
ELEVTR AILRON RUDDER RUDFLR REFERENCE INFOf\HATION 
0.000 0.000 0.000 45.000. SREF 16.3700 sa.IN, 
-40.000 0.000 0.00045.000 LRE,F' 3.6570 IN. 
BREr 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYMBOL 
(052005) (.) 
(.0\52501 ) z:s 
MACH 
t\ 
~--(~ 
;) 
--
...... 
/ ~ 
~ ~ / 
/ (/ v 
-
/ ~/ 
/ p( 
1M' 
. 
-!-J 
!I 10 20 25 liD 35 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P~M1 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
ELEVTR 
0.000 
-"'0.000 
AI LRON RUDDER 
0.000 0.000 
0.000 0.000 
j J 
-
j 
. 
-
-
-
-
.-
"'0 50 55 
RUDFt.R REFERENCE I NFOR '1A nON 
4S.000 SREF 16.3700 SQ.IN. 
'IS .000 L.REI'" 3.6570 IN. 
eREF" 5.2920 IN, 
XHRP 5.£070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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U 
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f.) 
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-I 
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0 
Z 
D.D 
-D.m 
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DATA $E1 SYMBO!.. 
(8!52008) 0 
(A5251;11 ) z:s 
MACH 
....-
-/p / 
/ ~
-I ~ V ~ ~ V / 
7~ 
---.,.'-
• .. 
so 20 25 aa 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
I111Fc TW1 uo. 04Cl-A ORBITER, 81\<11 V1PHll 
ELEVTR 
0.000 
-40'.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFLR 
45.000 
45.000 
· 
-
· 
· 
!lo 55, 
REFERENCE INFOR~ATION 
SREF 16.5700 sa.IN. 
LREF 3.6570 IN. 
SREF 5.21120 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SyMBOl.. CONFIC;URATION DESCRIPTION EI..EVTR AILRoN RUDOER RUOFLR REFERENCE INFORMATXON 
(952006) 0 HSFC TWT S10, 040-11 ORBITER,B1W1V1P1M1 
(A92501) IX MSFC TWT S10, 040-A ORBITER,B1W1V1P1M1 0.000 0.000 0.000 4S.000 SREF 16.3700 S9.IN. -40,000 0.000 0.000 4!!.000 LREF '.6S70 IlL 
BREF 5.2920 IN. 
XMRP 5.207'0 IN. 
Y~RP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 2.740 SCALE 0.0060 
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I •• 
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DATA SET SYMBOL 
(a~2C10e ) 
(A~2501) ~ 
MACH 
I • I I I I I • I • , J I 
-.• 
/ V 
fi ~ / 
~ ~ / 
~ ~ A 
~ ~ 
. .. 
10 15 20 25 aD as olD 
ANGLE GF ATTACK. ALPHA, DEGREES 
CONFIGURATION O~SCRIPTION 
MSFC TWT 510, 040-A ORBlTER,B1W1V1P1Hl 
MSFC TWT 510, 040-1. ORIHTEF! ,61W1V1P1Ml 
ELEVTR 
0.000 
- .... 0.000 
AILRON 
0.000 
a.boo 
RUOOER 
0;000 
0.L100 
RUOFLR 
.... 5.000 
45.000 
I , I I I , . 
-
-
-
~. 
-
-
-
-
-
-
-
-
-
.-
. . . . 
45 50 55 
REFERENCE INFORMA TlON 
SREF" 16.51'00 SII.IN. 
LREF 3.8'7'0 IN. 
BREF 5.2920 IN. 
XMRP 5.207'[1 IN. 
YMRP 0.0000 IN. 
~MRP o.SOOO IN. 
SCALE 0.0060 
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i,e 1 
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DATA SET SYMBOL 
(13S2008 ) 
(A'2::101) 9 
I , I , , I I • • • I , • • • 
/' lA 
V V 
A V 
~ ~ or-:: 
~ p 
.. 
I I .1 - I 
10, 15 20 25 so 35 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
CoNFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
45.000 
4!1.000 
•• ••• • 
' ... 
. 
. 
, 
-
-
-
-
-
. 
45 5C 511 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YHRP 
ZHRP 
SCALE 
16.3700 
3.15570 
5.2020 
5.2010 
0.0000 
0.15000 
0.0060 
aQ.IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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DATA SET SyMBOl.. 
(B52000) ~ (1.32501 ) 
MACH 
., . ... , .. . . , . , . . . , , J , 
j~ 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFI GURA T I ON DESCRIPTION 
MSFC TWT 510, 040-", ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-" ORBITER,B1W1V1P1Ml 
0.800 
f'f""\ \..," 
EI..EVTR AXI..RON RUDDER RUDFL.R 
0.000 0.000 0.000 45,.000' 
.,.40.000 0.000 0.000 45.000 
o ., 
,~:;-:, ~'-"""l~."J '.",*",-.'-,,_ . .:...;...,.::: .-' 
I , . . . . . . 
-
. 
. 
-
-
-
-
•• 
, 
50 
REFERENCE INFORNATlON 
SREF 16.3700 SQ.IN·. 
L.REF :s .1S5 70 IN .• 
BREF' 5.2&20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
.~. 
• 
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OAT ... SET SyNaoL 
(6!12006 ) 
CA!l2S01 ) 9 
r ; , , T , ~ I 
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ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATlON DESCRIPTION 
~tSFC TWT 510, 040-A ORBITER,BH/lV1P1Ml 
MSFC TWT 510, 040-A ORBITER.B1W1V1P1Ml 
0.997 
El.EVTR 
0.000 
-40.000 
AIl.RON 
0.000 
0.000' 
RUDDER 
0.000 
0.000 
, I • IT T, . I 
. 
. 
j 
-
-
• 
4C 45 so 55 
REFERENCE I HFORM.~ TI ON RUOFl.R 
45.000 
45.000 
SREF 16.3700 SQ.IN. 
l.REF 3.6510 IN. 
BREF 5.£920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAl.E 0.0060 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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ANGLE GF ATTACK. ALPHA. DEGREES 
OATA 5I;:T SyMBOl. CONnC;URATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFEFI:ENCE INFORHATl.O!i 
(B!S2000) 0 MSFC TWT 510, 040-10 ORBITER,B1W1VllP1Ml 
(A!S2S01) Zl MSFC TWT !S10, 040-/\ ORBITF:R,B1W1V1PHU D.POQ 0.000' 0.000 04'.000 SREF ,lG.;n·oo SQ.IN. 
-'110.000 0.',))0 0.000 4'.QOO LREF 3.6570 IN. 
BREF 5.21120 IN. 
X,HRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.'0960 
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DATA &ET SYMeOL 
(a~200e ) 
(A52S01 ) ~ 
MACH 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A,ORBITER,B1WIV1F1Ml 
IHlFC TWT 510, 040-A ORBITER,61!./1V1P1Ml 
1.458 
ELEVTR 
0.000 
-40.000 
All-RON 
D.OOO 
0.000 
RUDDER 
0.000 
0.000 
J 
-
40 
RUOFLR 
45;000 
45.000 
TTT J • 
, 
. 
. 
-
-
-
-
-
- .~ . 
--
4' 50 
REFERENCE INF~HAT.fON 
SREF 16.3100 SQ. IN. 
LREF 3.e~70 IN. 
SRE~ 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP o.eooo IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET syMeOL CONFI'GURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFI.R REFERENCE INFOPMATION 
(B'2000) () MSFC TWT 510 t 040-10 ORBITER,B1W1V1P1Ml 
("'52·1301) n MSFC TloIT 510, 040-10 ORBITER ,B1W1.V1P1M1 0.000 0.000 0.000 45.000 SREF 16.5700 SQ.IN. 
-40.000 0.000 Cl.OOO 45.000 LREF 5.155'/'0 IN. 
BREF 5.2920' IN. 
XMRP 5 .20''/'0 l~. 
YNRP 0.0000 IN. 
ZHRP 0.15000 IN. 
MACH SCALE 0.0060 
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ELEVON EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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DATA SET SyMBOL 
(B52008 ) 
(1.52801 ) 9 
MACH 
I I 1 . -I" -T J 
~ 
---
-A... A ~ ~ A 
IQ..'-A- A AA A A A A A 
-...f:: 
-
..... ,... .... 
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"it::2-~ 
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ANGLE OF ATrACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
MeFC TWT !H'O, 040-A ORBITER,B1W1V1P1Hl 
2.740 
'0 
ELEVTR 
0.000 
-40.000 
AILR~ 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
4'.000 
4.'! .000 
. 
.,\ 
\ I 
~' 
4!1 
I J , 
:, 
50 
REFERENCE INFOPMATION 
, 
~ 
. 
. 
~ 
!IS 
SREF 16.3700 S(L IN. 
LREF 3.6570 IN. 
BREF ,1\ .2920 IN. 
XHRP ~.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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OA,A ~ET SYMBOL 
(El!.l200a) 
(A52~O!l ) 9 
HACH 
, , I , , , , , . , , . , . , , 
-
; 
~~ 
A ~ ~ J\ A 
p-~. ,..., 
" ..... -
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'0 flO 
ANGLE ~F 
CONFIGURATION DESCRIPTiON 
MSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-10 ORBITER,B1W1V1P1Ml 
'. tV 
A 
.AA 
.A 
.A A J\ A 
-
-
,. ... 
...... 
"l::J 
..l. 
25 30 ~5 
ATTACK. ALPHA', DEGREES 
ELEVTR AILRON RI:OOER 
0.000 0.000 ,0.000 
-40.000. 0.000 0.000 
, 
~ 
• 
.0: 
RUOFLR 
,i5.000 
45.000 
"l r -
, . . , . 
-
-
-
-
-
-
-
-
-
50 55 
R£FERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZMRP 
SCALE 
• 
16.3700 
3.6S70 
S .21120. 
5.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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DATA SET SYM&OL 
(""zooe) 
(A'~2S01 ) 9 
MACH 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONF"lGIIRATlON DESCRIPTION 
MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
MlIFC T,WT !lID, 040-A ORBITER,B1W1V1P1Ml 
4.9!19 
ELEVTR 
0.000 
-40.000 
AILRON 
0,000 
O.OCIO 
RUDDER 
0.000 
0.000 
.RUDFLR 
45.000 
~5.000 
... 
. 
. 
-
-
-
45 50 5!1 
REFERENC~ INF~MATION 
SREF 1~.3700 SQ. IN. 
LREF 3.8570 IN. 
BREI" 5,,2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
lHRP 0.8000 IN. 
SCALE 0.0080 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA. DEGREES 
OArA SET BYMB~ CONFIGURAiION DESCRIPTION EI..EVTR AIL.RON RUDDER RUDFL.R 
(B~200eJ 9 KSFC TWT 'la, ~O-A ORBITER,B1W1V1P1Kt 0.000 0.000 0.000 4'.000 (A'2501 J HeFC TWT ~10, ~O-A ORBITER,B1W1VIP1Ml 
-40.000 O~OOO 0.000 45.000 
MACH o.eoo 
. , , , . 
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_1. 
50 55 
REFERENCE INFORMATION 
SRt::F HI. $'100 sa. IN. 
L.RE~ 5.&$70 IN. 
BREF 5.292.0 IN. 
X14RP '.Z070 IN. 
YMRP O.OtlOO IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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DATA SET &y~IBOL 
(A52501 ) ~ CB~200a ) 
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ANGLE GF ATTACK. ALPHA. DEGREES 
CONFI~UnATtON DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1WIV1P1Ml 
HSF"C TWT 510, 040-1. ORBITER,BIW1V1P1Ml 
0.11117 
ELEVTR 
0.000 
-40.000 
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0.000 
0.000 
RUDDER 
0.000 
0.000 
40 
RUDFLR 
4!1.000 
45.000 
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.45 50 !J!J' 
REFERENCE INFOiHfA TlON 
SREF 16.3700 SGi. IN. 
LREF 3.E570 IN. 
SREr 5.21120 IN. 
XMRF 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP o.GOoo IN. 
SCA~ O.OOGO 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
OATA SET SyMBOL CONF"lGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR 
(8'2000 ) 9 MaFC TWT '10, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 45..000 (A52501) MaFC TWT '"0, 040-4 ORBITER,6!W1V1P1Hl -40.000 0.000 0.000 4'.000 
MACH 1.196 
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45 50 
REFERENCE INF~HATION 
SREF 
L.REF 
BREF 
XHRP 
YHRP 
ZHRP 
SCAL.E 
115.;'7tlO 
;, .155·70 
5.2920 
5.2070 
0.0000 
0.15000 
0.0060 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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ELEV~N EFFECTIVENESS WITH 4S DEGREES RUDDER FLARE 
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ANGLE ~F ATTACK, ALPHA. DEGREES 
OArA SET SYMBOL 
(B~2C08 ) 
(A'2501 ) 9 
MACH 
CONFIGURATION DESCRIPTION 
M$FC TWT 510, 040-" OR6ITER,alW1V1Pl,Ml 
MSFC TWT 'LO, 040-A ORBITER,61W1V1P1M1 
1.458 
ELEVTR 
0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
40 
RUDFLR 
4'.000 
45.000 
. , , , 
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-
-
J 
-
-
-
-
l. 
45 50 
REFERENCE INFORMATION 
SREF 1,6.3700 SQ. IN. 
LREF 3.6'70 IN. 
BREF !5,2920 IN. 
XHRP '.20';'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
• lIIO • J , • • , . . • •• "T-T • • . . 
• C • 
••• 
.... 
• Btl 
« -
U 
.20 
t-
Z 
W 
.1.0 
..... 
U 
..... 
LL 
LL .10 
W 
0 
U 
W .14 
U 
ct 
0 
LL .1.2 
-1 
< 
..... 
.10 
X 
< 
I~ "I!, .... 
~ ~ 
G- .,.... ~ ~ -- '"'lIi~ ~ 
"""A. 
-
...... '" ~ ... - --s.... 
:...1""-~ ~ ~ 
.08 
.0. 
-
,t).4 
.02 
. 
.00 • • • • 
0 tJ 10 111 20 11:5 50 35 
liNGLE eF ATTACKlO ALPHA. DEGREES 
DATA SET S'I'HBOl. CONFlGURATION DESCRIPTION ELEVTR AILRON RUDDER 
\ B!l20tl8 ) ~ MSFC TWT 510, 040-A ORBITER,B1WSVIP1Ml 0.000 0.000 0.000 (A!l2S01) M&FC TWT 510, 040-A ORBITER,81W1V1P1Ml 
-40.000 0;000 0.000 
MACH 1. .95T 
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4O 50 
RUDFLR REFERENCE INFORMATION 
45.000 SREF 16.5700 Sa.IN. 
45.000 LREF 5.657'0 IN. 
BREF 5.2920 IN. 
XHAP 5.2070 IN. 
1HRP 0.0000 IN. 
ZHRP 0.6000 IN· ..... · 
SCALE 0.0060 
~.'.' .. 
4J 
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ELEVON EFFECTIVENESS WITH 4S DEGREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MaFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
M5FC TWT 510, 040-A oRBITER,B1W1V1P1Ml 
2.740 
JL "' ,', ,.~'l. _., .::-==.; •. ,;"....:J-'---l .. 
ELEVTR 
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45 55 
REFERENCE INF~MATION 
SREF 115.37UO a,1i) .IN. 
LREF 3,S970 IN. 
SREF 5.2920 IN. 
XMRP '.20TO tN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCALE 0.00150 
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DATA SET SYMBOL 
(852005 ) 
(A'2801 ) 9 
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ANGLE GF ATTACK. ALPHA. DEGREES 
CoNFIGURATIoN DESCRIPTION 
M8FC TWT 510, 040-A ORB1TER,B1W1V1P1Hl 
MSFC TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
(1"'""., 
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REFERENCE 'I NFOR!1A TI ON 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5',2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
,DATA SET SyMBOL CONFIGURATION DESCRIPTION El.EVTR AIl.RON RUDDER RUDFi.R Rf:Ff.RENCE INFORMATION 
(652009 ) 9 ,",SFC TWT 510, 040-1. ORBI'TER,SiW1V1P1Ml 0.000 0.000 0.000 45.00Q (A~2S01) MilFC TWT 510, 040-11 ORBITER,B1W1V1P1Ml -40.000 0.000' 0.000 45.000 SREF t8.l5700 sa.IN. , LRE~ ~.6570 IN. 
BREF !:i. 21120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.8000 iN. 
MACH 4.959 SCALE 0.0060 
PAGE 189 
-/ 
~'311~ , 
'I :'~';':"':...I" 
,,*,41 $ 
" l 
~{ 
" , 
"\ 
·1 
,I 
" '1 
:! 
rf 
11 
u.. 
< 
,U 
t--
Z 
W 
U 
...... 
u.. 
LL. 
W 
D 
U 
W 
U 
a:: 
D 
u.. 
-l 
< 
..... 
X 
< 
>-
0 
D 
en 
W 
0::: 
D 
u.. 
-
ELEVGN EFFECTIVENESS WITH 4S DEGREES RUDDER FLARE 
.1»13 I 
.80 
.ft" 
.84 
.lIa 
.eo 
.1. 
.145 
.1'" 
.12 
.10 
• o I!! 
.06 
.04 
.02 
• 00 
o 
J J , -, I , , , • I I , r 
.~ 
"l:iI. , 
-..... 
"A -......... ~ 
\ 
''& 
~ ....... 
-.... 
"'1'-1. 
-r-l. 
,... b.-£) ..... ,... 
- o..c I"" 
. I • I 
III 10 20 aD 35 "'0 
ANGLE elF ATTACK. ALPHA, DEGREES 
CONFIGURATION DESCRIPTION' 
MSFC TWT 5!O, 040-A OflBITER,B1W1V1PHf1 
MSFC TWT 510" 040-A C'RBITER,81W1V1P1H1 
0.800 
ELEVTR 
0;,00,0 
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RUDF'LR 
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REFERENCE J NFOPHATZ ON 
SREP 16.3700 SQ. IN. 
LREF ;'.8570 IN. 
BREF' 5.2920 IN. 
XHRP 5.2070 IN. 
,yHRP 0.0,000 IN. 
ZHRP O.GOOD IN. 
SCALE 0.0060 
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ELEVON EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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ANGLE OF ATTACK., ALPHA. DEGREES 
O"TA SET SYMBOL CONFIGURATION DESCRIPTION EI..EVTR AII..RON RUDDER RUDFLR REFERENCE INF~HATION 
(852008 ) 9 MSFC TWT 510, 040-1. ORBITER,B1W1V1P1M1 0.000 0.000 0.000 45.000 (A52501) MSFC TWT 510, 040-A ORBITER ,B1W1.V1P1Ml -40.000 0.000 0.000 45.000 SREF 18.3700 SQ.IN. I..REF S.6570 IN. 
BREF 5.21120' IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP a.800b IN. 
SCALE 0.0080 
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ELEVON EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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CATA SET SyMBOL 
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ANGLE OF ATTACK. ALPHA~ DEGREES 
CONFIGURATION DE8CR·tPTlON 
MSFC TWT 51C, 040-1. ORBlTER,B1W1V1P1Hl 
HSFC TWT 510, 040-1. ORBITER,B1W1V1P1M1 
1.lIHI 
I:;LEVTR 
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REFERE~CE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BR£F 5. 21120 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP O.~OOO IN. 
SCALE 0.0060 
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DATA SEr SyMaOL 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION CESCRIPTION ELEVTR AILRON RUDDER 
MSFC TWT 510, 040-A ORBITER I B1Wl Vi P1Ml 0.000 0,000 0,000 
M5FC TWT 510, 040-A ORBITER,B1W1V1P1Mf -40.000 0.000 0,000 
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REFERENCE I NFonHA TI ON' 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DA TA SET syMeoL 
(852008) 0 
("52501) Zl 
MACH 
CONFl G-UR'A TI ON PESCR I PTI ON 
Msrc TWT 519, ~O-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,e1W1V1P1Ml 
1,957 
':-li 
.JJ!,- -'~~''''';, ===c~===,==' ::-, -.,,::-~:~~=~--=:;:;,,~~;2":'·~ 
ELEVTR 
0 .• 000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
O.OilO. 
0.000 
RUOFLR 
45.000 
4!1.000 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZMRP 
SCALE 
) 
115.3700 
3.6!170 
5.2920 
!I.20TO 
0.0000 
0.6000 
0.0060 
SI!. IN. 
IN. 
IN. 
IlL 
IN. 
IN. 
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ANGLE OF ATTACK~ ALPHA. DEGREES 
DATA SET SYMBOL 
(65;2008) 
(A52501) 9 
COfWIGURATION DESCRIPTION 
MSFC TWT S10, 040-4 ClRBITER,B1W1V1P1Ml 
MSFC TWT IHO, 040-A ORBI'TER, B1WlV1P1Hl 
2.740 
ELEVTR 
0.1l00 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
, 
• 
40 
RUDFLR 
4!1.000 
4'.000 
, . . . . • 
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· 
· 
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-
· 
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7. • 
A 
..... 
, 
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-
4!1 !IS 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.~570 lh. 
BREI'" !I.2!il20 IN. 
XHRF 5.2070 IN. 
YHRP 0.0000 tN. 
ZHRP 0.6000 IN. 
~CAL£ 0.0060 
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ANGLE ~F ATTACK, ALPHA. DEGREES 
DATA SET 8y~jaOL.. CONFIGURATION DESCRIPTlON 
(B!J;<!oOe) 0 HSFC TWT 510, 040-11 OIiJB7.TER,B1W1V1P1Ml 
(A!l2S01) Z! MSF"C TWT 510, 040-4 Of'IBtTER,B1W1V1P1Ml 
ELEVTR AILRON RUDDER RUDFLR REFERENCE 1"'F"ORMATlON 
0.000 0.000 0.000 ., .01l0 BREF 16~:S7DO SQ. J.N. 
-40.000 0.000 0.000 ., .000 LREF 5.657'0 iN. 
BREF 5.2020 IN. 
XHRP 5.2070 IN. 
YHRP' 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH ~ •• 60 SCAL~ 0.0060 
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ANGLE OF ATTACK, ALPHA. DEGREES 
OAT ... ss: r SYMBOl- CONFlGoURATlON DESCRIPTION EI-EVTR AILRON RUDDER RUDft:L.R 
(8!l2OOS) 9 MSFC rWT 510, ~O-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 45.000 (",32S01) NSFC TWT 510, 040-A ORBITER,B1W1V1PiMl -40.000 0.000 0.000 45.tlOO 
MACH 
·0 
. . . , . 
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I I 
45 50 55 
RE FEREN CE I NFOR MA T'I ON 
SREF 115.37'00' SQ.IN. 
L~EF 3.15570 IN. 
BREF 5.2920 IN. 
XMRP 5.2010 IN. 
YMRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCAL.E o.ooe~ 
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ANGLE elF ATTACK, ALPHA. DEGREES 
DATA SET SYMBOL CONFI~URATION DESCRIPTION ELEVTR AILRON RUDDER RUPFLR (SS200B) ~ M8FC TWT 5iO, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 -45.000 (A52.501l IolSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
-.0.000 0.000 0.000 45.00Cl 
REFERENCE INFORM,. Tl ON 
SREF 16."00 SQ.IN. 
LREF '.6570 IN. 
BREF 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 0.800 SCALE 0.0060 
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ANGLE CJF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFIGURATI~~ DESCRIPTION El.EVTR All_RON RUDDER 
(B~ZOoe ) ~ MSFC TIoIT 510, 0'40-A ORBITER,51\1/1V1PlIoI1 0.000 0.000 0.000 (A52S01 ) MSFC T\oIT 510, 0.1·0-1\ ORBITER,B1W1V1P1Ml -40.000 0.000 0.000 
MACH 0.097 
, 
"0 
RUDFLR 
4!1.000 
45.000 
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I I • t • 
"5 50 1111 
REFERENCE IMFORHATION 
aREF ~6.lI700 SQ.IN. 
l.RE!" lI.5570 IN. 
BREF !I.2820 IN. 
XHRP '.2070 IN. 
YHRI" 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAl.E 0.0060 
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ANGLE eF ATTACK. ALPHA, DEGREES 
OATA SET SYMBOl.. CONFIGURATION DESCRIPT"ION ELEVTR AILRON RUDDER RUDFLR I'lEFERENCE iNFORMATION 
(B5;<!000) C) HSF"C TWT 510, 04o-A OR BI T.ER ,B1W1V1P1Ml 
(A52&01) n MSI"C Twr 510, 040-A CftBITER.,B1W1V1P1M1 0.000 0.000 0.000.5.000 SREF 16.3100 Sa.IN. 
-4a.000 0.000 0.000 4' .000 LREF :I .65 70 IN. 
aRtF 5.2920 IN. 
XHRP 5.2070 IN. 
yHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 1.196 SCALE O.OoGO 
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ANGLE OF ATTACK. ALPHA. DEGREES. 
DATA !lET SyMBOL 
(B52000 ) 
(A32501 ) ~ 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-1, ORBITER,B1W1V1P1Hl 
-i., 
ELEVTR 
0.000 
-40,000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
45,000 
45.000 
• , I •• ... ' 
., 
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· 
· 
-
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· 
· 
.J. I I I ...L 
. ., so 1115 
REFERENCE JNF'ORHATION 
SREF 16.37010 sa .IN. 
LREF 3.651'0 IN. 
BREF !I.282'0 XN. 
XHRP !I.2010 IN. 
YHRP 0.0000 J N. 
ZHRP. O.COOO IN. 
SCALE 0.00150 
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ANGLE CF ATTACK, ALPHA. DEGREES 
DATA SE t SyMBOl.. 
(e~2008) 0 
(A52S01) n 
HACH 
CONFIGURATION DESCRIPTION 
MSrC TWT 5S0, 040-A ORBITER,B1WSV1P1M1 
"SrC rwr '10, 040-A ORBITER,B1W1V1P1H1 
S.SI'7 
ELEI(TR AILRON RUDDER 
0.000 . a.qoo 0.000 
-40.000 0.000 0.000 
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40 
RUDFLR 
45.000 
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REFERENCE lNFORMATION 
SREF S6.3700 se.IN. 
LREF 3.6'70 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0,0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SyMBOL 
(e'2006 ) 
(1.52801 , 9 
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ANGLE OF ATTACK, ALPHA, DEGREES 
CONFI«;URATXON OESCRIPTI~ 
HSF'C T\oIT '10, 040-A ~BITER,B1W1V1P1Ml 
HSFC T\oIT 510, 040-A ORBITER,B1W1V1P1Ml 
2.740 
ELEVTR 
0.000 
-40.000 
AILR~ 
0.000 
0.000' 
RUDDER 
0.000 
0.000 
A 
RUOFLR 
"'5.000 
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50 55 
REFERENCE INFOIHI ... Tl ON 
SREF 16.3700 SQ .IN. 
LREF 3.G570 IN. 
8REF 5.2920 IN. 
)(HRP 5.2070 UL 
YHHP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CATA seT S'rMGO/.. 
(S52OC1B) 0 
(ASZS01) II 
CONFI~ATlON CESaUPTlal 
~SFC TWT 510, 040-A ORSITER,e1~VlplMl 
IolSFC TWT 510, 040-.4 OIUIITER,B1W1V1Pl141 
ELEVTR 
a.ooo 
-40.000 
All.ROO 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFLR· 
45.000 
45.000 
REFERENCE IN.~op'HAnON 
SREF UI.STOO sa. It".· 
LREF S.65TO IN. 
eREF 5.H2O IN. 
)ocRP 5.207'0 IN. 
YMRP 0.0000 IN. 
%MRP O.GOOD IN. 
SCALE O.OOGO 
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DATA SET SyMBOL 
(85200(3) (] 
(1\52501) n; 
MACH 
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ANGLE elF ATTACK. ALPHA. DEGREES 
CONFIC;URATION DESCRIPTION 
HSFC TWT 510, 040-4 ORBITER,B1W1V1P1Hl 
H5FC TWT 510, 040-~ ORBITER,B1W1V1P1Ml 
4.959 
E!...EVTR AILRON RUDDER RUOF'LR 
0.000 0.000 0.000 4:;.000 
-40.000 0.000 0.00045.000 
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REFER,ENCE I NFORHA TION 
SREF 16.3700 Ge.IN. 
LREF 5.8570 IN. 
BREF" 5.2~i:O IN. 
XHRP 5.201'0 IN. 
Y"RP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE o.ooeo 
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OA fA SET SYHOC>L 
(B52001l) 0 
(A52$01) Zl 
HACH 
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ANGLE OF ATTACK~ ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-4 Q;tiUTER.81Wl,V1P1Hl 
MSFC TWT 510, 040-4 ORBIT~~,B1W1V1PSMl 
0.600 
ELEVTR AIL.RON RUDDER 
0.000 0:000 0.000 
-40.0pO 0.000 0.000 
" . . , , 
: .... , ~,--,~-Itz"·"''''''''·:-'''''''~-'''''~''·- ~-' ~, ... 
RUDF'LR 
45.000 
45.000 
so 55 
REFERENCE INFOPNATION 
SRE" 16.3700 sa.&N. 
LR£,. ;'.6570 IN. 
BR£F 5.2020 IN. 
XMRP , .1:070 J H. 
YMRP 0.0000 IN. 
Z~RP 0.6000, IN. 
~CALE 0.0060 
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ANGLE ~F ATTACK, ALPHA~ DEGREES 
OA TA SET SyMBOL 
(B!l200Sl 0 
(A!l2S01l ZS 
CONFIGURATION DESCRIPiION 
MSFC TWT 510, 040-4 ORBITER,B1W1V1P1Kl 
MSFC TWT 510, 040-A ORBITER,SlW1V1P1Ml 
MACH 0.9S7 
ELEVTR 
0.000 
-40,000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
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REFERE:NCE INF~HAnOH 
8RE,.. 1&.5.,00 SQ .IN. 
LREF 3,8 • .,0 IN. 
BREI" 5.1Ut20 IN. ){14RP ,5.20.,0 IN. 
YMRP 0.0000 IN. 
ZMRP o.eooo IN. 
SCALE O,OOGO 
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ANGLE OF ATTACK. ALPHA. DEGREES, 
OA rA SE"T l5VH60L. 
(852000) 0 
(M2S01) Zl 
MACH 
CONFIGURATION OESCRJPTia. 
HSFC TWT 510, 040-1)., ORBITEI\\,raW1V1PUU 
HSFC TIIIT 510, 040-4 ORSITER,EU\41V1P1Ml 
I.S96 
ELEVTR 
0.000 
-40.000 
All-RON PoUt-DER RUDFLR 
0.000 0.000 45.000 
0.000 0.000 '45.000 
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REFERENCE l~f'oqHA 1'1 ON 
SREF S G. 3.,00 sa .IN,. 
LREF 3.e5TO IN. 
BREr. 5.2920 IN. 
XMRP 5 0 loTO IN. 
VMRP O.OoOQ IN •. 
ZMRP o.eOOD IN. 
SCALE o.ooeo 
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45 50 55 
DATA SET SVMDOL cONF'IGURATlON DESCRIPTION 
(852000) 0 HSFC T\oIT 510, 040-A ORIHTER,B1h!1V1P1H1 
(1152501) ZS MSFC T\oIT ~10, 040-A ORBITER,B1W1V1P1M1 
MACH 1.450 
ELEVTR 
0.000 
-40.000 
Al LRON RUDDER RUDFl.R 
0.000 0.000 45.000 
0.000 0.000 45.000 
REFERENCE INFORH."TlON 
SREF Il1.3700 SQ.JN. 
l.REF 3 .lI5 70 IN. 
BREF 5.2920 1 N. 
XMRP ~.207'O IN. 
YMRP 0.0000 IN. 
ZHRP O.lIOOO IN. 
SCAl.E 0.0060 
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DATA ~T SVi'lOOL 
(652003 ) 
(4'2501) 9 
MACH 
, , . J " T f rT • • f • I . . . . 
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ANGLE OF ATTACK. ALPHA~ DEGREES 
CONFI~URATION OESCRIPTION 
M5FC TWT 510, 040-11 ORBXTER,B1W1V1PHI1 
H5FC TWT 510, 040-11 ORBITER,D1W1V1P1Ml 
ELElITR 
0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDEn 
o.OO() 
0.001) 
RUOFLR 
45,000 
45.000 
~ .~". - . 
,'"~-------,,----~\,_",-.:~-_ ,-~.-~ ..... :..~' ... "' .... ~. -;:~:"'>" m~ , -~ ... '~_ .,.1 ... ,~. __ ... ~~._q.:",.;"_~~-,..M:t_ .• ;....,:..,,,,...-~ """,~~ .. - .. ~-~ ... ~ 
• I. 
'T • • I I 
-
-
-
/Ii. ~ . 
-
,'tit. 
-
-
50 55 
REF£RENCF. iNFORMAtiON 
SREF 16.S700 :lQ.IN. 
LREF 3.6'70 IN. 
BREF 5.2820 IN. 
XHRP ~.2070 IN. 
YHRP 0.0000 IN. 
lHRP 0.&000 IN. 
SCALE O.oosO 
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DATA S:Er SYMBOL 
CBS200e) 0 
C "52S01 ) Zl 
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ANGLE OF ATTACK. ALPHAp DEGREES 
CONFIGURATION DESCRIPTtON 
HSFC TWT 510, 040-" OReITER,B1W1V1P1Hl 
HSFC TWT 510, 040-4 ORBITER,elW1V1P1Hl 
2.740 
ELEVTR 
0.000 
-40.000 
AILRON 
o.QOO 
0.000 
RUDDER 
0.000 
0.000 
I 
40 
RUOFLR 
4' .. odo 
<4'.000 
-
50 "5 
REFERENCE INFORMATION 
SREF 16.3700 5Q.IN. 
LREF" 3.6570 IN. 
BREF S.2Q20 IN. 
XNRP !I. 2070 I.N. 
YMRP 0.0000 IN. 
ZMRP D.aooo IN. 
SCALE "1-•. 0060 
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LL 
LL 
W 
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DATA s.ET SYMBOL 
(B5200$, 0 
(AlI.aBOt' n 
MACH 
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ANGLE OF ATTACK, ALPHA. DEGREES 
COIIIFIGURATIOM OESCRIPTrON 
HSFC TWT 510, 040-A ORBITER,91W1V1P1Nl 
HSFC TWT 510, 040-A ORBtTER,IllW1V1P1H1 
3.480 
• 
EL.E:Vn 
0.000 
-40.000 
AIL.RON 
0.000 
0.000 
RUDDER . RUDF'L.R 
0.000 4I'.0~'0 
0.000 4'.OL~ 
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REFERENCE lNF~MATION 
eREF' 18.3TOO SQ. IN. 
L.REF 3.e570 IN. 
BREI" 5.e1l20 IN •. 
XHRP !I.~O.O IN. 
YHRP 0.0000 IN. 
ZH.RP 0.6000 IN. 
SCAL.E o.ooeo 
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DATA SET SyMBOL.. 
(B'2008 ) 
(A'2S01) 9 
MACH 
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ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION OF-SCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, ~O··A ORBITER,B1W1V1P1Ml 
EL..EVTR 
0.000 
-40.000 
AIL..RON 
O.OUO 
0.000 
RUDDER 
0.000 
0.000 
RUDFL..R 
45.000 
45.000 
, , • .. 
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45 50 .5 
~EFERENCE INFORMATION 
SREF 16~3700 SQ.lN. 
~REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYMBOL 
(e52000) 
IA!l2801 ) 9 
MACH 
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ANGLE OF ATTACK. ALPHA. DEGREES 
c",..,nliURATION DESCRIPT·ION 
~ISFC TWT 510, 040-A ORBXTER,B1W1V1P.1Ml 
HSFC TWT 510, 040-A ORBITER,elW1Vlpl~1 
0.300 
ELEVTR 
U.OOO 
-40.000 
AIl.RON 
0.000 
0.000 
RUODER 
0.000 
O.QOQ 
RUDFLR 
45.000 
45.000 
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REFERENCE INFORMATION 
SREF 
LREF" 
BREF 
XHRP 
VHRP 
ZHRP 
SCALE 
16.3700 
3.85)'0 
5.2020 
5.2070 
0.0000 
0.6000 
0.0080 
PAGE 
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IN. 
IN. 
IN. 
IN. 
IN. 
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DATA SET S';'MBOL 
(6'2008) 0 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC .WT 510, 0040-A ~BITER,B1WIV1P1Ml 
MSFC TWT 510, 040-/\ C1ftBITER,B1W1Vl.P1Ml 
0.997 
El.EVTR· 
O.'lOO 
-40.000 
AILRON 
0.001] 
0.000 
IWDDER 
0.000 
0.000 
RUOFLR 
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45.000 
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REFERENCE INFORMATION 
SR£F 16.5700 SQ. IN. 
LR£~ 5.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.0000 IN. 
SCALE O.OO~O 
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ANGLE eF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
~Sl'-C TWT '10, 040-'04 ORBITER.B1W1V1P1Ml 
HSFC TWT '10. 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
-40.000 
AILRO/'l 
0.000 
0.000 
RUDDER 
0.000 
0.000 
000 I I . J J I I 
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40 45 50 
RUDFLR 
4!1.000 
45.000 
REFERENCE INFORMATION 
SFlEF 
L.REF 
BREF 
XMRP 
YMRP 
ZHRP 
S,CALE 
16.:5700 
3.6.570 
5.2920 
15.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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ANGLE OF ATTACK. ALPHA. DEGREES 
011 TA Sr::T SYMBOL 
(652000 ) 
(1I'2S01) 9 
MACH 
CONFIGURArION DESCRIPTION 
MSFC 'rWT 1110, 040-.4 ORBI TER, 51Wl1'1 Pi Poll 
MSFC TWT 1110. 040-A ORBITER,B1W1V1P1Ml 
ELriVTR 
0,000 
-40,.000 
AI1.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
40 
RIJDF1.R 
45.COO 
45.000 
. .. . 
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-
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so 115 
REFE~ENCE INFORMATION 
SREF SO.3700 sa.IN. 
1.REF 3.0570 IN. 
BREF /I .2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
Z~RP O,SOOO IN. 
SCA1.E 0.0060 
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U 
(!) 
< 
~ 
o 
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D.C 
D.e 
O.S 
0.2 
01. Til SE'T 3Vfil301.. 
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MACH 
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ANGLE eF 
<:ONFIGURATION DESCRIPTION 
~SFC Tl~ 510, 040-A C~BITEfi,B1W1V1P1M1 
HSFC TWT !110, Q40-A ORSXTER.S1W1V1P1Hl 
• 
. ! ! I I 
25 :;0 ~$ 
ATTACK. ALPHA-. DEGREES 
ELEVTR AILRON RUDDER 
0.000 0.000 0.000 
-40.000 0.000- 0.000 
40 
RUDFLR 
45.000 
45.000 
-
REFERENCE INFOR~ATION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZHRP 
SCALE 
16.3TOO 
".6S'TO 
5.2920 
5.20TO 
0.0000 
0.6000 
0.0060 
PAGE 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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DATA SET SyMBOL. 
(832008) 0 
( A' 2501 , z:s 
~ 
V ~~/ "'f' __ 
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ANGLE OF f:dil·Cj\, ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
MSFC TWT !ll0, 040-A ~BITER ,B1W1V1P1Ml 
NSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
. -40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
4!1.000 
4'.000 
MACH 2.740 
-
.-
'. , 
' . 
so 
REFERENCE INFCRHAT%C~ 
SREF 16.3700 SQ.l~. 
LREF 3.6570 IN. 
BREF 5.ee20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6qoO iN. 
SCALE 0.0060 
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ANGLE eF ATTACKp ALPHA. DEGREES 
DArA S!;;T SY'1I3OL CONFIGURATION DIOSCRXPTIQI-! 
(B!.IZOOfl) C) MSFC 1,,·/T !'l~>O. 040-" OOBI','ER,B1W1V1P1H1 
(;"2501.) z:.'i ~l(j,I~c: ,WT !5iO, 040-A ORBITER,61W1V1P1M1 
MACH :1.480 
• 
EL.EVTR 
0.000 
-40.000, 
AIL.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFL.R 
45.000 
",5.000 
REFERENCE INFORMATION 
SREF 
L.REF" 
BREI'" 
XHRP 
'l'HRP 
ZMRP-
SCALE 
•'." , 
16.3700 
3.6570 
5.2920 
5.£070 
0.0000 
0.6000 
0.0060 
PAGE 
5Q.IN. 
~N. 
IN. 
IN. 
IN. 
IN. 
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ANGLE OF ATTACK~ ALPHA. DEGREES 
O,\TA SET SyMBOL CONFIGURATION OE'.S':RIPTION E.l.E'VTR All-RON RUDDER RUDFLR REFERENCE INFOfU4ATi:O,'1 
(B52008) () MS'C TWT ~1o, 040-A ORBITER,B1W1V1P1Nl 
(A~2S01) ZS MSFC TWT 510, 040-A ORBITE'R,B1W1V1P1Ml 0.000 0.000 0.000 45.000 SREF HI.3TOO SQ.IN. 
-40.000 0.000 0.000 45.000 LREF 3.6570 IN. 
BREF 5.2$20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCAl.E 0.0060 
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DATA SET SY~lBOI.. 
(652000 ) 
(A52501) ~ 
HACH 
. 
1 -r , • . , 
, I j I I 
I 
I 
!~ ..... --- ""t:lt---e-/ ~~~ A A. __ ~ 
lei / 
y 
v 
;t 
. V --
I 
• . . I I ! I I ~ I I I I j 
10 15 20 
ANGLE GF ATTACK. ALPHAo DEGREES 
CCWFI(;URATlOI'I DESCRIPTION 
MeF(; TWT :Si0, 040-1, ORBITER,Bl\41V1PiMl 
MSFC TnrT !HO, 040-A Oi'lBITER,91W!V1P1Ml· 
o.eot' 
• 
ELEVTR 
0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
, -T -T 
-r""T , , . 
I I I 
RUDFLR 
45.000 
• 5.000 
I 
· 
· 
· 
· 
~ 
~ 
-
~ 
-
-
-
. 
~ 
-
-
I i I I I I I I I I I ~I 
43 so 
REFERENCE INFCRMATIOM 
SREF 16.3700 Sa.lN. 
LREF 3.6a70 IN • 
SREF 5.i!920 IN. 
XMRP' 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL 
(652008) 0 
(A5ZS0~ ) ZS 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
H9FC TWT 510, 040-A ORBITER,B1W1V1PlMl 
MACH 0.P9T 
El.EVTR AIl.RON RUDDER 
0 .• 000 0.000 0.000 
-40.000 0.000 0.000 
I I ' I 
• 
RUOFl.R 
4!1.000 
45.000 
I I i i 
" " I ~ 
· 
· 
"-
-
-
-
-
· 
· 
-
~ 
• 
45 50 
REFER~NCE INFO~HATION. 
SREF 
l.REF 
BREF 
XHRP 
'I'HRP 
ZHRP 
SCAl.£ 
16.3700 
.3.657.0 
5.2i20 
5.2070 
0.0000 
0.5000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN .• 
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LL. 
0--0 
- """ .-
a' 
...... 
- """ 
-
... 
/ - A )tJ-(l A A ~ - .... A 
L:l V ,) 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET eVt-lI:lOL. CONFIGURATION Oe;SC!HPTION 
CEI!!200S) 0 MSr:C TWT '10, 040-0\ ORElITER,B1\o11Vl'P1Ml 
, A!! 2801 ) IS MaFC TlrJT , t 0 I 040-A <:(,,131 TER. 61 Wl V1Pa W. 
ELEVTR 
0.000 
-40.000 
AlLRON 
0.000 
0.000 
RUDDER 
0.000' 
0.000 
RUOFI.R 
45.00Q 
45.000 
I I l~. I' j 
I ~ 
. 
--
-
-
-
-
~ 
-
-
t --
-
-
liD lIlI 
REFERENCE INFOtHIAUON 
SREF 
I...REF 
BREI" 
XMRP 
YNRP 
ZMRP 
SCAI.E 
') 
1\'i .3700 
3.6570 
5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
SQ. tN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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DATA SET SYMBOL 
(852000) (.) 
(1\52:S01) ZS 
MACH 
I I I I I ~ T T I , , I , • 
I 
· 
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ANGLE elF ATTACK, ALPHA. DEGREES 
CONF~GURATION DESCRIPTION 
MSFC TWT !$10, 040-A ~l!llTER,elW1VlplMl 
MSFC TWT ~10, 040-A ORBITER,B1W1V1P1Ml 
1."i-58 
"I', 
EI.EVTR AILRON 
0.000 0.000 
-40.000 0,000 
RUOOE~ RUOFl.R REFERENCE iNFOPMATION 
0.000 45.000 SREF 
0.000 45.000 LREF 
BREF 
XHRP 
YHRP 
ZHRP 
SCAI.E 
16.3700 
3.45570 
5.2920 
5.Z0TO 
0.0000 
0.6000 
0.00450 
PAGE 
SO. 1 N. 
IN. 
IN. 
IN. 
I .... 
IN. 
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ELEVl1N EFFECTIVENESS WITH 4S DEGREES RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA, DEGREES 
DATA S!':T S'fMeOL. CONFIGURATION DE6CIUPTION 
(B~2"t18 ) 
(A~2S'.:I1 ) 
n MSFC TWT 510, 040-A CRBITER',61W1V1PlIofl ~ M5FC TWT 51,0, 040-11 Oflal.TER,e"W~VlplMl 
ELEVTi 
0.000 
-';0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
415.000 
45.000 
MAC\-i 1.957 
II '\ 'I'" 
.... ~~ •• l~o~~ ... ~i",..f. ... ~,,;..,-:h.~_. 'r~ ..  ..... ~-A.--... r.h;··~""~ 
II. 
· 
· 
· 
-
'"I::.l.' 
-
-
-
-
. . • •• 
50 1S5 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XNRP 
yl>fRP 
ZI4RP 
SCAI;,E 
16.3700 
lI.6570 
5.21120 
.til.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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ANGLE OF ATTACK, ALPHA. DEGREES 
0>1 Til SET SyMBOL 
(B'2008 ) 
(A52:S01 ) g 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORBITER,BIW1V1P1Ml 
2.740 
ELEVTR 
O.OCO 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
A 
40 
RUD,FLR 
45.000 
45.000 
.. 
, 
· 
· 
· 
• 
· 
· 
-
-
"I:.l 
· 
-
-
45 50 55 
REFERENCE INFORMATION 
SREF 16.5700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK, ALPHAf DEGREES 
DATA $T l}YNS'?L CONF'IGURATION DESCRIPTION ELEVTR AII.RON RUDDER RUDFI.R REFERENCE INF~H"nON 
(8520061) C'J M5/!"C TWT 510, 040-A on6ITE;R,BiW1V1P1Ml 
("'52S0S) n ;'ISFC TWT IHO, 040-A ORIlITER,B1W1V1P1H1 0.000 0.000 0.000 "!l.OOO SREF' 115.5700 SO.IN. 
-40.000 0.000 P.llOQ 45,000 I.REF' 3.6$70 IN. 
BREF" 5.2920 HI. 
xMRP 5,2070 IN, 
YWRP 0,0000 IN. 
ZHR~ 0.15000 IN. 
MACH 5.400 SCAI.E 0.0060 
PAGE 228 
~-" 
,1 
...... ')" 
,.' 
ej 
'~'l 
\ 
t,t 
~.! 
J 
~ 
" I 
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DATA 5El" SYt~BOL. 
(B!!200S) 
(A6~ng1J 9 
"IACH 
. I . , I I I I . . • 
-
I..... ,.... 
-
,.... 
~ r: ~ 'Ill' .A -A-. I\c!r'" A /" L A .-" .A A -
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ANGLE eF ATTACK. ALPHA, DEGREES 
CONiFllGlIRATION DESCRIPTION 
H$)/'"C n ... r !HO, 040-11 ORBITER ,B1W1V1P1M1 
MliFCTWT 510, 040-A ORBITER,El1W1V1P1Hl 
El.EVTR 
0.000 
-40.000 
AIl.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
A 
40 
RUOFl.R 
45.000 
45.000 
I I , • I , I 
· 
-
-
· 
· 
-
-
-
49 50 tl5 
REFERENCE I NFORHA Tl ON 
SREF 
LREF 
BREF 
XMRP 
YHRP 
ZHRP 
SCAl.E 
16.3700 
3.6!f70 
5.21120 
, .2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN.· 
IN. 
IN. 
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LL 
W 
0 
U 
(!) 
<: 
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0 
I,tI ., , , 
i,I 
i.a 
C.lt -
C) •• 
c.'!' 
C.G 
C.!5 
0.-4 
0.5 
? 
t! :JK 
I~ V 
0.2 
7 
o.s 
0.0 
D.D 0.12 
, , 
IGl 
1J71 
)! 
jlJ ~ 
C •. 4 0.15 
04111 SE1' SYM£lOL. CONFIGURAnoN DESCRIPTIoN 
, , , I , • 
, 
. 
. . L ' , 
O.B 1.0 1.2 1.-4 1.8 1.8 2.4 
LIFT COEFFICIENT SQUARED. CLSQR 
ELEVTR AI LRoN RUDDER RUDFLR REFERENCE I NF'O'< HA TI ON 
-
-
-
. 
. 
-
-
-
-
(652008) 0 MSFC TWT 510, 040-1\ ~aITER ,B1.W1V1P1M1. 
(A52801) IS MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.00045.000 BREI" 16.3700 SQ.IN. 
MACH C.OOO 
I;r-;.: \f ;: 
\""4..=.,0"" 
-40.0.00 0.000 0.00045.000 LREF 3.8570 (N. 
BREI" 5.2920 (N. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZH~P 0.8000 IN. 
Sr.AL.£ 0.0080 
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o.n 
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/ /ft V 
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~, , 0.0 
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0.8 1.0 1.2 1.4 1.6 1.S 2,0 e.e e •• 21\8 
LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET SYMBOL CONF"I<;URATlON DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFOR"IATION 
(B52006) 0 MSFC TWT !l10, 040-1. ORElITER,B1W1V1PH41 
(A52S01) z:i MSFC TI-IT 510, 040-4 ORBITER ,Bl\o11VlP1Ml 0.000 0.000 0.000 45.000 SRE:F 16.3700 SQ.IN. 
-.$0',000 0.000 0.000 45.000 LR£F 3.6570 IN. 
BRF.:F 5.2920 IN. 
XMRP 5.2070 IN. 
YMN~ 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 0,997 SCALE Q.0060 
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&.CI 
, 
-
Cl.f!! 
D.7 
a.e 
D.S 
D.~ L-~' 
/ / 
a.a 
J't Jf' 
~ 
D.S 
D.O 
0.0 
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V 
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LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET "VMeot. CONFIGURATION DESCRIPTION 
(B~200a) (,) MSFC TWT 510, 040-A' ORBITER,B1W1V1P1Ml 
(11'2501) z:s NSF"C TWT 510, 040-A ORBI TER ,B1W1V1PHll 
MACH S.196 
ELEVTR 
0.000 
-40,000 
AILRON· 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDfLR 
45.000 
4,5.000 
--. T , , ,. ',. ~ 
· 
· 
, 
-
· 
· 
" 
· 
· 
,.. 
-
,.. 
.--
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-
· 
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· 
-
· 
I I 
a.6 
REF"ERENCE INfOR~ATION 
SKEF 
LREF' 
BREF 
XMRP 
yMRP' 
l.HRP 
SCALE 
16.3700 
3.6570 
5.2920 
!I.2070 
O.Dor.le 
0.6GfJO 
0.0060 
PAGE 
SQ.IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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O.G 1.0 1.2 1.4 1.8 2.0 
LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET SyMeCL. 
(6:1Z008 ) 
C A~2S01 ) 9 
MACH 
CCNFI GURA TlONDESCRI PTION 
MSrC TWT 51P, ~'O-A ORBITER,B1W1V1P1M1 
MSrC TWT 510, 040-A ORBITER,B1W1V1P1H1 
1.4S0 
ELEVTR 
0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
4$.000 
45.000 
) 
. , , , , 
-
-
-
~ 
-
-
-
-
-
'. 
·,1>1' 
-
' .. 
-
-
-
-
-
-
-
.1 . 
REFERENCE INFORMATION 
SREF 16.3700 SQ.rN. 
LREF 3.6S70 IN. 
BR.Er !I.Z9Z0 IN. 
XMRP S.Z07o 'N. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0,0060 
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ELEV~N EFFECTIVENESS WiTH 45 DEGREES RUDDER FLARE 
.... • • • ~ 
1.1 
I 
I.D 
D •• 
j 
D.e 
D.? 
J 
II 
D.e 
a.s 
! 
'-V / 0.4 
0.:5 VJ 
0.2 ih V ~~ 
D." 
D.O 
0.0 13.2 
I 
0.4 0.6 
• • . , . . • . 
, 
• • • 
+--
~ 
". 
I • • I I 
,0.8 1 .• 0 1.2 1.4 i.8. 
LIFT C0EFFICIENT SQUARED. CLSQR 
. 
2,0 1e.1! 
• • J 
DATA SET SYMBOL CONFIGURATI~ DESCRIPTION El.EVTR AIl.RON RUDDER RUDFl.R REFERENCE INFORHATJON 
· 
· 
· 
· 
· 
· 
· 
-
-
· 
-
· 
· 
Ce:szoC8} 0 "'SFC TWT 510, 040'-11 ORBITER,9SW1-V1PUI1 
CA'ZS01) z:s MSrC TWT HO, 040-A cmBITER,91W1V1PU41 0.000 0.000 0.00045.1:100 SREF le.s1'OO SG.rN. 
lr·\ 
t f . !) 
\' . 
-"-.'!/ 
-40.000 0.000 0.000' 45.000 l.REf :5.1551'0 IN. 
BREI" 5.2920 IN. 
XMPP 3.201'0 IN. 
vHRP 0.0000 IN. 
ZHRP O.GOOO rN. 
~CAl.e: O. OD.GO 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
I,S 
i.O 
D.Il' 
0.& 
o.? 
O.e< 
D.& 
D .... 
D.5 
/ 
/I 
J ~ 0.2 l' D.S. 
C.O 
0.0 0.2 
• • • • • • . . 
o. 
J 
I 
, 
( 
. 
. ... 
0.6 o.e 1.1l 1 •. 2 
. • 
i.e 1.0 
LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET SYMSOL 
(B!l200a) 0 
(A5Z::l01) n: 
MACH 
CONFIGURATION PESCRIPTION 
MSFC TI.JT '10, 040-4 ORBITER ,SlH1\11PHt1 
MSFC TWT !l10, 040-A ORBITER ,Bl.W1V1P1M1 
2.740 
, 
, 
ELEVTR 
0.000 
-40.000 
A .... RON 
CA.OOO 
i).OOO 
RUDDER. 
0.000 
0.000 
RUOFLR 
45.000 
4'.000 
I) 
• . . . • 
-
-
-
· 
. 
-. 
-
-
-
-
-
-
· 
-
-
· 
e.ll'. •• 6 
REFERENCE INFQqHATION 
:lREF 16.3700 5Q.I:I". 
LREf 3.6570 IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP ~.OOOO IN. 
ZMRP v.GOOO IN. 
SCALE 0.0060 
PAGE 235 
\ 
, 
, 
F 
, , 
" 
,\ 
, 
~ 1 
~ 1 
!i 
1: 
\1 
_____ -----' - ---r-~---
ELEVDN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
I •• r -T • • • • • . , r" • • . • . . . . , " , ."T--Y , . . . . . . 
· 
~ 
1.1 -
I.a , 
· 
· 
a.o 
1 
· 
D •• 
- -
· 
0 D.? U 
.. 
t-
Z 
W O.CS 
..... 
U 
.... 
IJ.. 
IJ... 
W D.B 
O. 
U 
(!) 
< D.4 a::: 
0 
D.a 
~ 
f - i 
T :., :--
A), 
-I 
/ .. · -
./' 1 +-I ) r -
-+ 
· 
1£ . D.I! 0.I!. 
-
. . 
-O.I! 0 •• 0.8 0.8 s.o 1.2 I.G s.e 2.6 
LIFT COEFFICIENT SQUARED. CLSQR 
DAY" SET S'tH!lOL CONFIGUiUTION DESCRIPTION EL£VTR AILRON RUDDER RU!)FLR REFERENCE INFOltHATlON 
(S52006) () MSFC TWT 510, 04D-4 ORSITER,B1W1V1P1MS 
(."'28Dl' ZS I4SFC TWT 510, 0.0-1\ Oi'lar.TER,B1W1V1PUU 0.000 0.000 0.000 45.000 SREF 10·.57'00. SQ.IN. 
-40.000 0.000 0.000 "5'.000 LREF 3.857'0 IN. 
aREI" 5~2920 IN. 
XNRP 5.207'0 IN. 
YMRP 0.0000 J~. 
ZMRP 0.0000, IN. 
HACH 3.460 SCALE O.O~GO 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
, 
l.t. 
l.O 
O.C 
0.7 
--
~ 
0.6 
\;I.B 
0.4 
1 j 
, I 
0.:5 J i) 
V-
0.2 
d.t 
0.0 
0.0 0.2 0.4 
, , , , , 
, 
. 
I 
I 
0.0 o.e t.n 1.2 1.4 
, , , . 
. 
1 •• 
LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET SyMSOL 
(652008 ) 
(A52S0J.) 9 
MACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ~BITER,B1W1V1P1Hl 
MaFC TWT 510, 040-A ORB!TER,B1W1V1P1Ml 
4.959 
EI.EVTR 
0.000 
-40.000 
~\I I.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFI.R 
4!1.000 
4!1.00n 
~\ 
~ " <j,i 
. , 
e.2 
" I 
-
-
-
-
~ 
-
2.4 e •• 
REFERENCE INFor.MATION 
SREF 
I.REF' 
BREF 
XHRP 
yHRP 
ZHRP 
SCAI.E 
16.31'00 
:1.6570 
5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
PAGE 
sa. IN. 
IN. 
tN. 
IN. 
IN. 
IN. 
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ELEV~N EFFECTIVENESS tilTH 45 DEGREES RUDDER FLARE 
I •• 
1.4 
l.a 
Cd} 
c.e 
0.4 
0.2 
~.O 
-0.2 
-0.6 
.zo 
, . • • . . . . . . 
-
"'" / fT"C-' I 
~ ~ j I 
I v t 
/ I 
IV 
I 
..L I ~ • • i 
.28 .20 . u, .to .05 .00 
PITCHING M~MENT £~EFFICIENT, ClM 
CONFl~URATION OESCRJPTION 
MS~C TWT ~10, 040-A ORBITER,B1W1V1P~Ml 
HSFC TWT.510, 040-'" ORElITER,B1W1V:\P1Ml 
O.SOO 
• 
ELEVTR 
o.oeo 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0,000 
RUOFI.R 
45,000· 
45,000 
• • • ... . 
-
. 
-
-
-
-
-
I 
t-, . 
-
-
-
-.10 - .15 
REFERENCE INFOR~ATlQN 
SREF 16.3700 SQ.IN. 
LREF 3,41570 IN. 
BREF' 5.eg20 IN. 
XNR f' 5 • 20 70 IN, 
YNRP 0.0000 ~N. 
ZHRP ~,~OOO IN. 
SCALE 0.00410 
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ELEVON EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
, .e 
'.4 
l.8 
1.0 
D,e 
D.15 
D.4 
D.2 
D.D 
-D.2 
-D.4 
-D.e 
.5D 
, . , . , • 
J 
, 
&~. ,./ V 
, 
;/ V V J/ ( 
- / / 
L / 
/ 
.1. 
.20 .ilS .10 .03 .00 
PITCHING MOMENT COEFFICIENT, ClM 
, • 
-
-
-
-
-
J?I! ~ 
-
-
-
I 
-.05 -.SD -.15 
DIlTA sr::T SyMBOL CONF"lGURAnON OESCRIPTION El.EVTR AIl.RON RUDDER RUOFl.R REFERENCE INFORM.ATION 
(B52006) (.) MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
,,,52501) n Hl;FC TWi 510, 040-A ORBITER,B1W1V1P1M1 
0 • .000 O.GOO 0.000 4!1,(l00 SREF 16.3700 SQ .IN. 
-40.000 0.000 0.000 45.000 LREF 3.6:170 .1 N. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN, 
HACH 0.997 SCAl.E 
0.0060 
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ELEveN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
l.6 f • . f T r 
1.4 -
I.B 
t.O 
D.~ 
o.e. 
d ... 
0.2 
O.D 
Jl1 
~ lA 7 
.. 
/ '7 ,/ 
/ V ,/ 
V ~ ~ 
,/ 
-O.I! 
-0.4 I- '-"" 
. 
-I..-.A- I I I 1...' . 
, f , -, 
· 
b'> 
· 
· 
-
t 
-c.S 
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PITCHING MOMENT COEFFICIENT. ClM 
CIA 'fA SE T llyMeOL CONFl GURA Tl ON DESCIHPTl ON ELE-YTR AILRON RUDDEn IWDFL~ REFERENcE lNFORHATION 
(e'2008) () HaFc TWT !510, 040-A OR9XTER,.Bl\oJ1V1P1Ml 
(AS2S01) ZS \>ISFe TI<IT 510, 040-,4 ORBXTER,Bl\oJ1V1PHl1 0.000 0.000 0.000 45.000 SRE:i' 16.3700 SQ .IN. 
-40.000 0.000 0.000 45.000 LREF 3.155"0 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP O.oorlO IN. 
ZNRP 0 •. 6000 INo 
MACH 1.196 SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
l.CI . I I , , I I I . . I I f I J . . , 
....J 
U 
I-
Z 
W 
-U 
...... 
LL 
LL 
W 
D 
U 
I-
LL 
>-< 
....J 
i.1I 
1.0 
IJ.~ 
0.8 
0.4 
0.2 
0.0 
-O.I! 
-0.4 
-O.G 
.%10 
I 
DATA SE:r SYMBOL 
(B5200el ) 9 
MACH 
, 
j I 
f 
~ / 
/ ./ 
, 
/ / 
l.:..I 
.. 
V 
~--
.25 .20 .10 .05 .00 
PITCHING MGMENT CGEFFICIENT. elM 
CONFlGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,Bil,J:!YHJ 1M.t 
Mi3FC TWT !HO, 040-A ORBITER,B1W1Vt.P1Ml 
1.<ellS 
I)' JJ 
.-~-~~ .... -.--;:::'.,"".-. ".""-'-=' 
ELEVTR 
0.000 
.-40.000 
AIL-RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFLR 
45.000 
4$~OOO 
. 
. 
-
-
-
-
-.10 -.1!1 
REFERENCE INFO~MATION 
S~EF 
I.REF 
BREF 
llHRP 
YHRP 
ZHRP 
SCAL.E 
16.3700 
11.6570 
5.2920 
'.2070 
0.0000 
0.6000 
0.0060' 
PAGE 
SI!. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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ELEV~N EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
...J 
U 
I-
Z 
W 
..... 
U 
...... 
lL. 
lL. 
W 
0 
U 
l-
lL. 
...... 
...J 
i.1I 
l.D 
C.~ 
D.e 
0.4 
0.2 
D.C 
-D.2 
-0.4 
-O.E! 
.50 
I , . , , 
" 
, 
, 
-
J . . 
.15 
, . I T ') , . -T --T 
-
-
'. 
-
-
" 7 I 
-f g j 
~ ~ 
,/ o<~ 
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-
-
-
-
-
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.10 .05 .00 -.10 -.15' 
PITCHING MOMENT COEFFICIENT. eLM 
O.\TA SE1" SyMBOL CONF"IC;URATION DESCRIPTION 
(E15200S) () HSFC TWT 510, 040-';' ORBlTER,81.W1V1P1Ml 
("52501) IS H$FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
., 
<at' 
ELEVTR AILRON RUDDER RUCFLR REFERENCE JNFOI'IHATION 
0.000 0;000 0.00045-.000 SREF 16.3700 SQ.IN. 
-40.000 0.000 0.000 45.000 LREF 3.6570 IN. 
BREF s.egeo IN. 
XMRP 5.2070 IN. 
YMRP o.oboo IN. 
lHRP 0.6000 IN. 
SCALE 0.0060 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
1.6 ' , .,....' , , , . I . . , , , . I I , , J 
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-
I --~l 1.0 
0.8 ~~. 
-I 
U 
0.8 
I-
Z 
W 
>-t 
U 
o-t 0.4 
ll-. 
ll-. 
u.J 
0 
U 
o.e 
l-
ll-. 
....... 
-I 
0.0 
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-
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./ 
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-0.6 
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PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SyMaOL CONFIGURATION DESCRIPTION 
(a32000) 0 MSFC T\oIT 510, 040-A ORBITER,B1W1V1P1Ml (A~2S01) Zl NSFC TWT 510, 040-A OReITER,B1W1V~P1Ml 
EI-EVTR All-RON RUDDER RUDFLR REFI;:RENCE INFORMATION 
0.000 0.000 0,000 04'.000 SREF 16.3700 S9.IN. 
-040.000 0.000 o.tlOO 4~.OOO I-REF 3.8570 IN. 
BREF 5.2920 IN. 
XMRF IS .2070 IN. 
'l'HRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 2.740 SCALE 0.0060 
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S .0 
1).8 
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U f 
C.6 
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PITCHING MOMENT COEFFICIENT. CLM 
PATA SET SyMBOL 
(1\52$01 ) 9 (85200&) 
HACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITE~,·B1W1V1P1Ml 
MarC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
-40.000 
AILRON RUDDER RUOF'LR 
0.000 0.000 45.000 
0.000 0.000 4.5.000 
J , , J • 
~ 
-
. 
.. 
-
r I I 
-.10 .... 15 
REFERENCE I Ni""ORHATl00· 
SREF lt5.il700 SQ.rN. 
LREF 3.6570 IN. 
BREF '.2920 IN. 
XHRP. 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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0 
U 
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-1 
I. .8 
1.4 
I. • II! 
1.0 
o.e 
O.EI 
0.,,1 
0.2 
0.0 
-0.2 
-0.4 
-0.6 
.no 
(e"woe) 
(A!;2501 ) 
, , 
MACH 
, 
• • • . 
, I • 
,,' 
If 
It' 
~ 
~ . 
A1~ rfJ 
t J ~r 
t> [J j ~ 
..... 
\ 
l 
.20 .15 .10 .05 .00 
PITCHING MOMENT COEFFICIENT. ClM 
CONFIGURATION DESCRIPTION 
M$FC TWT '10, 040~A ORBIT~R,B1W1V1P1Ml 
MSl"{: TWT !HO, 040-A ORBIT~R ,B1W1V1PHI1 
ELEVTR 
0.000 
-40.000 
AXLRON 
0.000 
0.000 
RUDOER 
0.000 
0.000 
RUOFLR 
45.000 
45.000 
-':::--'. 
• 
~ 
t) 
j/ 
I , .. 
~ 
-
-
--
-
-
-.10 -.i5 
R~F~RENCE INFO~HATION 
SREF 16.3700 SQ.IN. 
LREF ~.65TO IN. 
BREF $.2920 IN. 
XHRP 5.2070 tN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL~ 0.0060 
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PITCHING M~MENT COEFFICIENTv eLM 
DRTA S<=T 5Y~IElOL CONFIGURAnON PESCRIPTlON 
CB~ZOOU' () MSFC TWT 510, 040-A ORSITER,B1WiV1P1Ml 
CA'2501) Z! MSFC TwT '10, 040-A ORaITER;B1W!V1Pl~t 
MACH 0.800 
(f';': 
\ - : 
.~~.-.. 
ELEVTR 
0.000 
-"0.000 
A I L\lOO 
o.~oo 
0.000 
.: 
RUODER 
0.000 
0.000 
RUOFLR 
45.000 
45.000 
REFERENce IHF"OIHM.t%ON 
St-IEiF 
LREF" 
BREr 
~mRP 
:tMFlP 
XI<RP 
SCALE 
16.l:Il'Otl 
iI. 65 TO 
5.29?0 
5.2070 
0.0000 
0.15000 
0.0060 
PAGE 
SQ. II". 
Hi. 
t·N. 
UI. 
IN. 
,N. 
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I.G I I I I • J J • I • • • 
-T • 
-
· 
_. 
-
, .111 
-
-j~ l.a 
Z 
U 
I-
Z 0." W 
1-4 
U 
..... 
LL.. 
LL.. 0-.6 
W 
-·0 
U 
W 
U 0.<4 
0:: 
D 
LL.. 
..J 
< 0.2 
E 
0:: 
D 
Z 
0.0 
7 --f-.--.~ A .. 
V l)lJ -/ -) 
/ /' · (ZJ · 
~ I · . -. j -
/ , -· · 
/ V -
/ -0.2 
-0.4 
-0.6 
• liD .20 .10 .05 .00 -.06 -.10 -.1 , 
PITCHING MOMENT CGEFFICIENT. ClM 
DATA SET SYM80L 
(652006) () 
(A52501) n 
CONFIG,JRATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, ~O-A ORBJTER,B1W1Y1P1M1 
MACH 0.99T 
ELEVTR 
0.000 
-40.000 
AIL-RON RUDDER RUDFLR 
0.000 0.000 45.000 
0.000 0.000 45.000 
REFERENCE I NF'ORIoIA T 1 ON 
SREF 16.~TOO se .IN. 
L.REF ~.6S70 IN.. 
BRE" 5.2920 1 N. 
XHRP 5.Z0TO IN~ 
YMRP 0.0000 1 N. 
2MRP 0.6000 IN. 
SCALF.: 0.00.60 
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PITCHING MOMENT COEFFI.CIENT. ClM 
DATA SET SYHSOL COWFIGURATION DESCRIPTIoN 
(8'200.8) 0 MSFC TWT 510, 0:40-A ORBITER,B1W1V1P1Ml 
(1.52801) 2l M5FC TWT 510, 040-4 ORDITER,B1W1V1P1Ml 
MACH 1.196 
17'.,"\, 
\" ' ~~ .. : 
ELE'VTR AILRoN. RUDDER RUDFLR REFERt~CE INF~~1AT1ON 
0.000 0.000 0.000 "5.000 SREF 16.3700 SQ.IN. 
-40.000 0.000 0.'000 "'15.000 I.REF 3.6510 ~N. 
B~EF· 5.2920 ~N. 
XHRfi 5.2070 IN. 
yMRP o.OCOO IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYMtJOL 
(652006) 0 
(A~2S01 ) z:s 
COIIIF'Ic;URATION OESCRIPTION ELEVTR AILRON RUDDER RUOFLR REFERENCE INFORMATION 
MACH 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSF'C TWT 510, 040-A ORBITER,B1W1V1P1Hl 
0.000 
-<40.C'00 
0.000 
0.000· 
o •. 0ClO <45.000 SREF 
0.000 45.000 LREF 
BREF 
XNRP 
YMRP 
ZMRP 
SCALE 
16.3700 SQ'. IN. 
5.6570 IN. 
5.2920 IN. 
5.2070 IN. 
0.0000 IN. 
0.6000 IN. 
0.0060 
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D".1A SET syMeOL 
ce5Z00e) 0 
C "52801) ZS 
MACH 
PITCHING MOMENT COEFFICIENT, ClM CONFIGURATION OESCRIPTION 
HSFC TWT 510, 040-A ORIlITER',B1W1V1PUil HSFC Twr 510, 040-11 ORBITER,B1W1V1P1Mt 
1.957 
ELEVTR 
0.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 4'.000 
0.000 0.000 45.000 
REFERENCE INFORMATION 
SREF 16.3700 SQ .IN. 
LREi" 3 .65 70 IN. 
BREF 5.292Q 11'(, 
·XMRP 11.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000_ IN. 
SCALE 0.0060 
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DATA SET SYMBOL 
(1952008 ) 
(A52501 ) ~ 
PITCHING MOMENT COEFFICIENT~ ClM 
CONFIGU~ATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
2.740 
ELEVTR 
0.000 
-40.000 
AI LRON RUDDER RUDFLR 
0,000 0.000 45.000 
0.000 0.000 45.000 
REFERENCE INFOR.HATION 
SREF 16.3700 sa. IN. 
LREF 3.15570 IN. 
BREI" 5.2920 IN. 
XI4RP 5.le070 IN. 
YMRP 0.0000 1 N. 
ZMRP 0.15000 IN. 
SCALE 0.0060 
P"GE 251 
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ELEVGN EFFECTIVENESS WITH 45 DEGREES RUDDER FLARE 
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(8'200(1) 0 
(1152501) 2l 
PITCHING M~MENT C~EFFICIENT. elM 
CONFI~URATION DESCRIPTION 
'~SFC TWT 1r10, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Nl 
.ttt\ ~i 
ELE'VTR 
0.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 • ., .000 
0.000 0.00,0 45.000 
REFERENCE INFORMATION 
SRE-F 115.3'1'00 SQ .IN. 
LREF 3.65'1'0 IN. 
9REF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCALE 0.00150 
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ELEVGN EFFECTIVENESS WITH 4S DEGREES RUDDER FLARE . 
l,G 
l •• 
1.11: 
1.0 
D.! 
C.t! 
0 •• 
0.2 
0.0 
-O.I! 
-0.4 
-O.I!) 
.:110 
• 
, , 
•• I • , . , , • 
, 
, 
.20 .10 .05 
.. i' .. , J 
-
9-J~ 
4 ~ 
A :II 
~:lI I ~~ ~~. 
l,~ r j& 
.00 
, , .. • J , 
· 
· 
· 
-
-
-
-
-.05 -.10 -.15 
PITCHING MOMENTCGEFFICIENT. ClM 
DA 11\ SET SyMBOL. 
l B520013) Cl 
( ",52801 ) z:s. 
MACH 
C.ONFIc;URATlON DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1WiV1P1Ml 
ELEVTR 
0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
45.000 
45.000 
REFERENCE INFORMATION 
SREF. 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
vMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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CGMPARIS6N ~F L6NGITIJOINAL CHARACTERISTICS WITH AND VITHC1UT RUDDER FLARE 
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ANGLE elF ATTACK. ALPHA. DEGREES 
D4TA SET ~YI4So(' CONrlGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR 
(A52511) 9 DATA NOT AVAILABLE FOR ALL CONDITIONS -40.000 0.000 0.000 0.000 (A5 280.1 ) HSrC TWT 510., 040-1. ORBITER,B1W1V1PiHl 
-"DrOOO 0.000 0.000. 45.000 
REFERENCE INF'~MAT1otl 
SREF 1 6 • 3700 SQ • IN. 
LREF 3.6570 IN. 
·aREF' 5.2920 IN. 
XHRP 5.2070. IN. 
YHRP 0.0000 IN. 
ZHRP o.eooc IN. 
"ACH 0 •• 00 
SCALE 0.0060 
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COMPARISGN ~F LGNGITUOINAL CHARACTERISTICS WITH AND VITH~UT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SyMBOL I:ONFIGURAT,ION DESCRIPTION ELEVTR AILRON RUDDER RUDF:'R REFERENCE INFORMATION 
(A!l2SH) 0 MSI'C TWT 510, 040-A ORBITER ,B1W1V1P1Ml 
(A!l2501) lS MSf"C TWT 510,040-4 ORfJITER,B1W1V1PU4'i -40.000 0.000 0.000 0.000 SREI'" 16.3700 SQ.IN. 
-40.000 0.000 0.000 4,'.000 LREF 3.6570 IN. 
BREI'" 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0'000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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COMPARIS~N ~F LONGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE J 
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ANGLE elF 
DATA SET SYMBOl. CONFIGURATION DESCRIPTION' 
(A52511) () MSFC TWT 510, 040-A ORBITER,B1W1VIP1Hl 
(A52801) Zi MSFC TWT 510, 040-A ORBITER,B1WIV1PIM1 
MACH 1.192 
_i' f .. 
2!1 liD 55 
ATTACK. ALPHA. DEGREES 
ELEVTR AILRON RUDDER 
-40,000 0.000 0.000 
-40:,000 0,000 0.000 
-J J I , -, ~ , I 
· 
I 
-
· 
-
-
· 
· 
-
40 45 sa 55 
RUOFLR REFERENCE 1 NI"ORMA TI 0.'. 
0.000 SREF 16.5700 SQ.IN. 
"~.OOO LREF 5.11'570 IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
yMRP 0.0000- IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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ANGLE DF ATTACK, ALPHA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION 
(A52S11) () MSFC TWT 510, ~O-A ORBITCR,B1W1V1P1Ml 
(A52S01l Z! MSFC TWT ~10, 040-A ORBITER,B1W1V1P1Ml 
MACH 1.458 
ELEVTR A I LRON RUDDER RUDFLR REFERENCE I NFORMA T I ON 
-40.000 0.000 0.000 0.000 SREF .6.3700 SQ.IN. 
-40.000 0.000 0.000 45.000 LREF 3.8570 11-1. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0060 
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C~MPARIS~N OF L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR AI LRON RUDDER RUDFLR REFERENCE INFOIH'''' TION 
(A!52S11) 0 MSFC rWT 510, O<JO-A ORBITER ,B1W1V1P1Hl 
(A!:IZS01) Zl MsFC TWT 510, O<JO-A ORBITER,B1W1V1PHI1 . 
-40.000 0.000 0.000 0.000 SRE:F 16.:5'700 SQ.IN. 
-"0.000 0.000 0.000 .5.000 LRE'F 5.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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CGMPARIS~N ~F LGNGITUDINAL CHARACTERISTICS wtlH AND WITHGUT RUDDER FLARE 
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DATA SET SyMBOL. 
(1\"!:511) 0 
(1\52501) n 
" 
I , .. . . . . I I I I ••• I 
, 
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~ ~= 
/ ~ 
..JJt V 
~ 
~, 
~ / 
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/ ~ 
• . 
iO 20 211 30 .!l1I 
ANGLE ~F ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 51.0, 040-A ORBITER,B1W1V1P1Hl 
2.740 
EL.EVTR 
-40.000 
-40.000 
AIL.RON RUDDER 
0.000 0.000 
0.000 0.000 
-
-
-
411 '0 55 
RUOFLR REFI:RENCE INFORMATION 
0.000 SREF 16 .• 3700 SQ. IN. 
4'.000 L.REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.201'0 IN. 
YHRP 0.0000 nf. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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C6MPARISCJN ~F LONGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE, 
'I""] i •• , " I , . I • I , . . • I , • , , , 
1.<4 .,. 
1.0 
J'~ 
~ / -
1 .11 
Z 
U 
I-
Z C.O V ~ 
. 
------W 
U 
...... 
W-
v ~ W- D.e 
W 
D 
U 
W 
U 0.<4 /~ 
a::: 
D 
l.i.. 
...J 
< D.I! I: 
~ 
D 
Z 
0.0 
v "" ~ 
/ ~' 
-0.4 
, 
~L • I 
-0.6 
o 5 10 215 3D 35 20 
ANGLE aF ATTACK. ALPHA, DEGREES 
DATA SET SY~IBOL. CONFIGURATION DESCRIPTXON 
(A!I2S11' CJ MSFC TWT '10, 040-.4 ORBITER,Bl\.11V1P1Ml 
("!l2S01) ZS MSFC TWT !!l0, 040-A ORBITER,B1W1V1P1Ml 
MACH 3.480 
ELEVTR 
-40.000 
-40.000 
AIL.RON. RUDDER 
0.000 
0.000 
0.000 
0.000 
-
-
-
-
-
-
-
-
-
• I 
40 45 5' 
RUDFLR REFERENCE INFOIH4ATlON 
0.000 . SREF 16.37'00 SQoIN. 
45.000 L.REF 3.657'0 IN. 
BREF 5.2li20 EN. 
XHRP 5.207'0 IN. 
yHRP 0.0000 IN. 
ZHRP 0.60.00 IN. 
SCAL.E 0.0060 
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DATA 5£T SyMBOL 
(A'2511) Q 
( .. "250:1. ) '-> 
HACH 
, I , , • I I • , i I , ~ 
-
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./ 
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f ~ 
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Jl(' /' 
~~ ,H 
~ ~ 
10 15 25 30 35 
ANGLE OF ATTACK, ALPHA, DEGREES 
CONFI C;URA TION DESCR I PTION 
M5FC TWT 510, ~O-A ORBITER.,B1W1V1P1Ml 
H5FC Twt !110, ~O-Jl ORBITER,B1W1V1P1M1 
ELEVTR 
-40.000 
-40.001) 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
40. 
RUDFLR 
0.000 
45.000 
-
-
-
-
-
50 55 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZMRP 
SCALE 
16.3700 
3.65 'I'D 
5. e920 
5.e070 
0.0000 
0.6000 
0.0060 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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CGMPARISON ~F LONGITUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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ANGLE DF ATTACK, ALPHA. DEGREES 
CATA SET SY~BOL CONFIGURATION DESCRIPTION 
(1.52511) 
(1.52801) 
o CATA NOT AVAILABLE FOR ALL CONDITIONS ZI MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HACH 0.800 
ELEVTR 
-40.000 
-40,000 
AILRON 
0'.000 
0.000 
RUDDER 
0.000 
0,000 
40 
RUDFLR 
0.000 
43.000 
J 
. 
. 
-
-
I 
45 so 55 
REFERENCE INFORMATION 
SREF 16.3700 SQ. IN. 
LREF 3,6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SyMBOL 
(A!!ZS11) 0 
(A!!2S01) n 
MACH 
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I 
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ANGLE elF ATTACK. ALPHA. DEGREES 
CoNFIGURATION DESCRIPTION E.l.EVTR AILRoN RUDDER 
HSFC TWT 'la, 040-A ORPITER,B1W1V1P1Ml -"0.000 0.000 0.000 
HSFC TWT '10, 040-A ORBITER,B1W1V1P1Ml -"0.000 0.000 0.000 
0.9ge 
1 .. 
"0 
RUDFl.R 
0.000 
"'.000 
•• , I 
.., 
~ 
-
, 
. 
. 
-
-
-
~ 
-
-
50 5' 
REFERENcE INFQRHATlON 
SREF 
l.REF 
BREF 
XMRP 
'fMRP 
ZMRP 
SCALE 
16.lI700 
lI.6!!70 
5.2920 
'.2070 
0.0000 
0.6000 
0.0060 
SQ.fN. 
IN. 
J N. 
IN. 
J N. 
J N. 
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C~MPARISGN OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANG~E OF ATTACK. ALPHA,DEGREES 
DATA SET 8YIoIBOL. CONFIGURATION DESCRIPTION ELEVTR A I LRON RUDDER RUDFLR REFER,ENCE I NF~MA Tl ON 
-
-
-
-
-
-
-
-
Ifll 
(AlI2S:!.:!.) 0 MSFC TWT !l10, 040-A ORBITER "B1W1V1P1M1 
(AlI2501) 2l HSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
,-40.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
-40.000 0.000 0'.000 .5.000 LREF 3.6'70 'IN. 
BREF '.2920 IN. 
XHRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.192 SCALE 0.0060 
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Z 
...... 
I 
U 
t-
>-< 
a.. -.05 
-.10 
-.S15 
o 
DATA SET SYMBOL. 
(1.52511 I 0 
(A525011 z:s 
MACH 
, , I I . I I • I 
I~ 
I~ ~ ~A A ... ~ 
'1 ~ ~ A A 
""1::i- ,.... 
...... -£) 
IS 10 15 20 25 
ANGLE eF ATTACK. ALPHA, DEGREES 
CONFI~URATION DESCRIPTION 
M5FC TWT 510, 040-4 ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-4 ORBITE~,B1W1V1P1Ml 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
• I I I .. . 
-
. 
40 45 50 
REFERENCE INFORMATION RUDFLR 
0.000 
45.0.00 
SREF 16.3700 SQ.IN. 
L.REF 3.6570 IN. 
BREi" 5.2920 IN. 
XHRP 5.2070 IN. 
YMRF 0.0000 IN. 
ZMRF 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N DF L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA~ DEGREES 
DATA SET SyMBOL 
CA52S11) .0 
C ',52501 ) Zl 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT ~10, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT !HO, 040-A ORBITER,B1W1V1P1M1 
ELEVTR 
-",,0. ~Ot) 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.01l0 
RUDFLR 
0.000 
45.000 
. . . • . 
, 
-
-
A ~ 
~ 
-
-
-
-
4S 50 55 
REFERENCE INFOIH4ATION 
SREF 16.:17'00· SILIN. 
LREF :1.657'0 IN. 
BREF 5.2920 IN. 
XHRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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01. TA SET SyMBOl... 
(A52S11) 0 
(A52S01) Z5 
HACH 
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ANGLE OF ATTACK, ALPHA. DEGREES 
CONFl~URATION DESCRIPTION 
HSFC TWT 510, 040-1. ORBITER.S1W1V1P1Ml 
HSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
Q lt 
RUDDER 
0.000 
0.000 
• . ••• 
. 
-
I 
I 
I 
I 
-
.A =A. ,. ,... ,...., ,... ,.C) 
-
50 
FWDFLR 
0.000 
45.000 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XHRP 
YMRP 
Z~fRP 
SCALE 
16.3700 
:5.6570 
5.2920 
$.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ.IN. 
IN. 
IN. 
IN. 
114-
IN. 
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COMPARISON OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
.ao 
••• 
.110 
l: 
..J .18 
U 
I-
Z 
W 
...... 
U .10 
....... 
lL. 
lL. 
W 
0 
U 
.Oel 
t-
Z 
W 
l: 
0 
l: 
(!) .00 
Z 
.-.. 
I: 
U 
I-
....... 
Cl... -.05 
-.10 
-.111 
o 
DATA SET syMeOL 
(,,52511 l 
(A52501 ) 9 
M .... CH 
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ANGLE CJF 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040- .... ORBIT£R,B1W1V1P1Hl 
M5FC TWT 510, 040-.4 ORBITER,B1W1V1P1Ml 
~ Ci t i \. -, 
~;...;.. 
• • • • . . 
--J., 
A /1.11. 
.A A A 
.A A r'\ zv=\ 
.... ~ ..... ..... 
- -
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25 30 35 
ATTACK. ALPHA. DEGREES 
ELEVTR .... ILRON RUDDER 
-40.000 0.000 0.000 
-40.000 0.000 0,000 
il\. 
r-
40 
RUDFLR 
0.000 
45.000 
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50 55 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YHRP 
lHRP 
SC .... LE 
16.;'700 
3.eI570 
, .2920 
".2070 
0.0000 
O.eIDOO 
0.0(~60 
PAGE 
SQ .IN, 
IN. 
IN. 
IN. 
IN. 
IN. 
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OATA SET SYMBOL 
(AII2511) 0 
(11.112801) 2l 
MACH 
, , , , . . , , , . , • 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT '10, 040-" ORDITER,B1W1V1P1Ml 
HSFC TWT '10, 040-A ORBITER,B1W1V1PiMl 
ELEV1"R 
-4.0.000 
-40.000 
AILRON 
0.000 
0.000 
RUODER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
.-r , I 
· 
· 
· 
· 
-
-
-
... 
.... \:l' --£) 
· 
411 50 5' 
REFERENCE INFORMATION 
5REF 16.~700 SG.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2010 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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CGMPARISGN GF LDNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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ANGLE elF ATTACK. ALPHA. DEGREES 
coNFI~URATloN DESCRIPTIoN 
DATA NOT AVAILABLE FOR ALL CoNDITIoNS 
HSFC TWT 510, 040-A. ORBITER,B1W1V1P1Ml 
O.GOO 
ELE'lTR 
-40.000 
-40.000 
AILRoN 
0.000 
0.000 
,> 
'''':'J...~''_"'' 
RUO.OER 
0.000 
0.000 
~-. -T' , , . , 
"-
4b 
RUOFLR 
0.000 
45.000 
. 
-
• 
• 
45 50 
" 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2$20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
OATA SET SyM60L CONFIGURATION DESCRIPTION 
(A~2511) 0 MSFC TWT !ll0, 04tl-A ORBITER,B1W1V1P1Ml 
(A52501) n MSFC .TWT !l10, 040-A ORBITER,B1W1V1P1Ml 
ELEVTR AILRON RUDDER RUDIF'LR REFERENCE INFORMATION 
-40.000 0.000 ·0.000 0.000 SREF 16.3700 SQ.IN. 
-40.000 0.000 0.000 4l' 1)00 LREF 3.6570 1~. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYM60L 
(A52511) 0 
(A52501) z:s 
MACH 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCIUPTION 
HSF"C l'WT ll10, 040-A iJRBITER ,B1W1V1P1Hl 
MSf'C TWT !510, 040-A (~BITE:R ,B1W1ViP1Hl 
1.192 
t.r':\ 
\.~. 
EI.E\'TR 
-40.000 
-40,000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
I • 
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. 
80 '5 
RE:FERF.NCC INFoqHATION 
'S~':F 
LREF" 
BREF 
XHRP 
YHRP 
zloiRP 
SCALE: 
:8 
16.:J700 
3'-.5570 
5.2920 
5.2071] 
0.0000 
0.15000 
0.0060 
5Q. IN. 
IN. 
IN. 
IN. 
IN. 
IN., 
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ANGLE ~F ATTACK. ALPHA, DEGREES 
OA TA SET SYMBOl. 
(A-52S11) 0 
(A!l2S01) z:s 
CON~lGURATION DESCRIPTION 
MSFC TWT 510., O4C-A ORBITER ,BIW1V1PIMl 
Ms~C TWT 510., O4C-A ORBITER,BIWIVIPIMl 
HACH 1.458 
':::LEVTR 
-40.,0.0.0. 
-40.0.0.0. 
AILRON 
0..00.0 
0.0.00 
RUOD_ER 
0,000. 
0..0.00 
RtJDFLR 
0.0.00. 
45.000. 
I I 1 
:J 
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-
-
-
-
-
-
-
-
-
-
~ 
~ 
45 50 55 
REFERENCE INFORMATION 
SREF lE.37ClO SQ. IN. 
LREF 3.6570 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.60.00. 1 N. 
SCALE 0..0.060 
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DATA sET SyMBOL 
'A52S11) 0 
'A52S01) Zl 
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ANGLE OF ATTACK. ALPHA. DEGREES, 
CONFIGURATION DESCRIPTION. 
HSFC TWT 510, 040-A ORBITER,BiW1V1P1H~ 
MSFC TWT 510, 040-01. ORBITER,B1W1V1P1Hl 
1.940 
E~'£VTR 
-,'0.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER RUDFLR 
0.000 0.000 
0.000 45.000 
REFERENCE I NFOI'll"A TlON 
sREF 16.3700 SQ .IN. 
LREF ~.65'1'0 IN. 
BREF 5.2920 IN. 
Xf(RP 5.2070 IN. 
YHRP 0.0000 IN. 
zHRP o.t<ooo IN. 
seA I.E 0.0060 
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ANGLE OF ATTACK, ALPHA, DEGREES 
DA TA SET SYMDOL 
(AS2Sll) 0 
(A,52501) n 
coN~lvURATIoN DESCRIPTIoN 
MSFC noT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORDITER,B1W1V1P1Hl 
MACH 2.740 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
,I 
-1 
A 
40 
RUDfLR 
0.000 
45.000 
•• I , , . . 
-
-
-
-
-
-
-
.. -. 
.A 
,... 
....... 
.... .... ...... 
-. 
-
...... 
45 50 !l5 
REFERENcE INFORHA-'ION 
SREF 1.$.3700 :; ~_ XN, 
LREF 3.6570 1 N. 
BREI" 5.2920 IN. 
XHRF' 5.2070 IN. 
YHRP 0.0000 IN. 
ZMR.P 0,45000 IN. 
SCALE 0.0060 
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COMPARISON OF LGNGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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0" TA SET SyMBOl.. 
("'2511) 0 
(""2501) 2l 
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ANGLE eF ATTACK, ALPHA. DEGREES 
CONFlGURATION DESCRIPTION 
MSFC TWT 5113, 040-A ORB%TER,B1W1V1P1Ml 
MSFC TWT 5113, 040-4 OR6ITER,61W1V1P1Ml 
EL.EVTR 
-40.000 
-40.000 
AIL.RON 
0.000 
0.000 
RUDDER 
0.01313 
0.1300 
II 
!II. 
~ 
413 
RUDFLR 
C.OCG 
45.000 
A 
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-T T ~ 
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50 S/J 
REFERENCE INFOR~ATION 
SREF 10.~700 SQ.IN. 
L.REF ~.&!!TO IN'. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP p.cooc IN. 
ZHRP 0.61300 IN. 
SCAL.E 0.01360 
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COMPARIS(jN OF lONGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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DATA 5ET syMBOL 
,,..52511) 9 (1\52501) 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
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50 
REFERENCE INFOR~ATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
eREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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CGMPARIS~N OF LONGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTIoN ELEVTR AILRON RUDDER RUDFLR: REFE'RE'N(:E INF"OPMA'fION 
(A52511) [.) DATA NOT AVAILABLE FOR ALL CONDITlotJ5 
(A52501) Zl MSFC TWT 510, 040-A ORBITER,81W1V1P1Ml -4C.000 0.000 0.0'00 0.000 SREF" l6.3700 SQ.IN. -40.000 0.000 0.00045.000 LREF" 3.6570 IN. 
eREF" 5.2'lI20 IN. 
xHRP 5.2070 IN. 
YHRPO.OOOO IN. 
ZHRP 0.6000 IN. 
MACH 0.800 SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHBUT RUDDER FLARE 
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DATA SET SYMBOl. 
(A52511) 0 
( A5 2502, ) z:s 
MACH 
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ANGLE OF ATTACK. ALPHA, DEGREES 
CONFIGURATION CESCRIPT!ON 
I'iSFC TWT 510, 040-A ORfl~ TER ,B1W1V1PHU 
H$FC TWT 510, 040-10 ORflITER,Bl\41V1P1Hl 
" ,.J: , "'~ " 
EL.EVTR 
-40.000 
-4el.000 
AI L.RON 
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0.000 
RUDDER 
0.000 
0.000 
RUDFL.R 
0.00.0 
4!1.000 
I • 
, , • 
-
" 
" 
" 
" 
-
-
-
I I I I 
45 50 55 
REFERENCE INFORMATION 
SREF 16.5700 SQ.IN. 
L.REF 5.6570 IN·. 
eREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0050 
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ANGLE eF ATTACK. ALPH" , DEGREES 
"ATA 5£T SyMBOL CONFl~U~ATION DESCRIPTION ELEVTR AU.RON RIJDDE~ (A52511 I ~ M5FC TWT 510, 040-A ORBITER,B1W1ViP1Hl -40.000 0.000 0.000 (A'2501) M5FC TWT 510, 040-A ORBITER,B1Wl.V1P1H1 
-40.000 0,000 0.000 
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REFERENCE INFORMATION 
~REF 16.3700 SQ.IN. 
LREF 3.8570 IN. 
BREF 5.2920 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F LGNGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE ~F ATTACK, ALPHA, DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR A!LRON RUDDER RUbFLR REFERENCE lNFOfIMATION 
(A'Z511) 0 HSFC TWT 510, 040-1. ORBITER,B1W1V1P1H'l 
(A'Z501) z:s MSFC TWT 510, 040-1. ORF.lITER,B1W1V1P1Ml 
SREF 16.3700 SQ. IN • 
LREF 3.e1J70 IN •. 
-40.000 0.(100 0.000 0.000 
-40.000 0.000 0.000 45.000 
BREF '.21120 IN. 
XHRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCALE 0.0060 
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C~MPARIS~N GF LGNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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DATA SET SyMeOL. 
(A52511) 0 
(,,52501) z:s 
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ANGLE GF ATTACK. ALPHA. DEGREES 
CONFiGURATION DESCRIPTION 
HSFC TWT 510, o.D-A OR61TER,91W1V1P1Hl 
M5FC TWT 510, 040-A ORSITER,SlW1V1P1Hl 
.•... 
',:'. 
EL.EVTR AILRON RUDDER 
-40.000 0.000 0.000 
'-40.000 0.000 0.000 
.. • ~ " * (J .' • 
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45 50 55 
REFERENCE I~FORMATION 
SREF 16,3700 5Q.IN. 
L.REF 3.6570 IN. 
OREF , .2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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C~MPARIS"N GF LDNGITUOINAl CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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ANGLE DF ATTACK~ ALPHA. DEGREES 
OATA SET SYMDOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUOFLR REFERENCE INFORMATION 
(A5Z511) () H5FC TWT 510, 040-A OR9ITER,B1W1V1P1Hl 
(A5Z501) z:s HSFC TWT 510, 040-A ORBITER,B1W1V1P.~Ml 
-40.000 0.000 0.000 0 .. 000 SREF 16.:!7tiO SQ .IN. 
-40.000 !l.ODO 0.00045.000 LREF" 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 2.740 
~CALE 0.0060 
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C~MPARIS~N GF LONGITUDINAL CHARACTERISTiCS WITH AND WITHOUT RUDDER FLARE 
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ANGLE elF ATTACK, ALPHA, DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR 
(A52511) 9 MSFC TWT 510, 040-A- ORBITER ,B1Wl V1P!Ml -40.000 0.000 0.000 0.000 (A5:::301 ) MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml -40.000 0.000 O.UOO 4' •. 000 
REFERENCE INf:OPMATION 
SREF 16.3700 ~~.IN. 
LREF 3.15570 IN. 
BREF 5.2920 IN. 
XMRP '.2070 IN. 
YMRR 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH SCALE 0.0060 
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C~MPARIS~N DF LGNGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
O~T~ SET SyMBOL CONFI~URATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
I 
-
. 
. 
(1\!lI'!~~1l 0 MSFC TWT ,io, 040-A ORBITER,B1W1Y1P1Hl 
CA52S1l1) 21 MSFC TWT HO, 040-A ORBITER,B1W1Y1PHU -40.t.") 0.000 0.000 0.000 SREF 115.37'00 SQ.IN. 
-40.000 0.000 0.001l 45,.000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.207'0 IN. 
YHRP 0,0000 IN. 
ZHRP 0.6000 IN; 
/tACH SCALE 0.0060 
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C~MPARIS~N ~F LGNGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE elF ATTACK. ALPHA. DEGREES 
DATA SE:T SYMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
(A'2S11) 9 DATA NOT AVAILABLE FOR ALL CONDITIONS -40.000 0.000: 0.000 0.000 (A'2S01 ) H5FC TWT·'510, 040-11 ORBITER,B1W1V1Pl,Hl -40.000 0.000 0.000 45.000 SREF 16.3700 SQ.IN. LREF' 5.6570 IN,. 
BREF' -5.2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH O.tlOO SCALE 0.0060 
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C~MPARISDN ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE GF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL. CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUOFLR REFERENCE INF"ORMATlON 
(A!l2S11) ()MSFC TWT !ll0, O<IO-A ORBITER,B1W1V1P1Ml 
(A!l2S01) ZS MlIFC TWT !ll0, O<IO-A ORBITER,B1W1V1Pl~~ 
-40.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
-40.000 0.000 0.000 4!1.000 LREF 3.6'70 IN. 
BREF 11.2920 IN. 
XMRP '.207Q IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
MACH 
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CBHPARISr"N OF L(1NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
.10 F j , • • • • • , .. . ... tl -T I -~T •• • r J J , 
~ --.0'& 
· 
.OIB 
· 
.07 
· a:l 
< 
U -
.0. 
I-
Z 
I, 
W 
..... 
U 
...... 
.05 
I..L. 
I..L. 
W 
0 
U 
W 
.04 
-U 
0:: 
0 
I..L. 
.Da 
...J 
~ - ..... ...... ...... 
-
-
,.... A 
;iV' 
--
"'f'f ~&..J 
~-~ 
< 
..... 
X 
< 
W 
.02 
(f) 
< III 
.DS 
.00 
• . . .J 
-.01 
10 D 20 25 50 55 so 40 411 55 
ANGLE GF ATTACK, ALPHA, DEGREES 
DAT4 SET SYMBOL CONFIGURATION DESCRIPTI~~ REFERENCE INFORMATION 
(01.52811 ) 
(452801) 9 HSFC TWT !l10, 040-11 ORBIrt::R,B1W1V1P1Hl HbFC TWT !l10, 040-A ORBITS:R,B1W1V1P1Hl 
ELEVTR 
-40.000 
All.RON 
0.000 
0,000 
RUDDER' RIJDFLR 
O. 000 "~·Jl,. (lop 
0.000 ;: ·~Il. 000 
SREF 16.3700 sa.IN. 
-40,000 
HAeH 1.192 
• 
.. 
.... 
, '. 
.' 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.20TO IN. 
YHRP 0.0000 iN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYMBO,-
(AS2S11) 
(A52S01~ ~ 
HACH 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
1.458 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFLR 
0.000 
4!1.000 
. , 
-
-
-
-
. 
-
--
J I 
4' !l0 55 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.65TO IN. 
BREF 5 • 2~ 20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP O.~OOO IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND VITH~UT RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA. DEGREE'S 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
(A52511) 9 MSFC TWT 510, 04o-A ORBITER,B1W1V1P1Ml -40.000 0.000 O.OOCI 0.000 C 1.52501 I MSFC TWT 510, 040-A OR9ITER,91W1V1P1Hl -40.000 0.000 o.OOrJ 45.000. SREF 115.3700 sa.IN. LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
MACH 1.94\\ SCALE 0.0060 
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COMPARISGN ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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ANGLE DF ATTACK. ALPHA, DEGREES 
OA TA 5ET SyMBOL CONFIGURATION DESCRIPTION ELI::VTR A.ILRON RUDDER RUDFLR REFERENCE INFORMilTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
-40.000 0.000 0.000 0.·000 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
-40.000 0.000 0.000 45.000 
SREF 16.3700 SQ .IN. 
LREF 3.6570 IN. (A!l2501) ~ (A!52S11) 
BREF 5 .~920 IN. 
XMRP 5.2070 IN. 
YHRP 0.000'0 IN. 
ZliRP 0.6000 J N. 
MACH 2,740 SCALE 0.0060 
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COMPARISON ~F LGNGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUODER FLARE 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR /\ILRON RUDDER RUDFLR REFERENCE INFORMATION 
(A52511 ) ~ MSFC TWT 510, 040-4 ORBITER,B1W~V1PIM1 ';'40.000 0.000 0.000 0.000 ( ... 52801 ) MSFC TWT '"0, 040-4 ORBITER,B1W1VIP1M1 -40.000 0.000 0.000 45.uno SREF 111.51'00 SQ.IN. LREF 5.651'0 IN. 
BRE". 5.21120 IN. 
XMRP '.2QTO IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH :5.480 SCALE 0,0060 
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C~MPARlSGN GF L~NGITUDINAL CHARACTERISTICS WITH AND WiTHGUT RUDDER FLARE 
• lO 
r 
• 00 
.07 
CD 
< 
U 
• tiE: ~-.-
~ 
Z 
W 
....... 
U 
..... 
.os 
lJ.. 
lJ.. 
W 
0 
U 
W 
.04 
U 
0::: 
0 
lJ.. 
.OlS ~ 
...J 
<: 
..-. 
X 
-< 
W .02 
(J) 
<: 
CD 
.01 
• DO 
-.01 
o 
DATA SET SYHEIOL 
(A!l2S1~,) 
(A!52S01) 9 
HACH 
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ANGLE GF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
ELEVTR 
-40.000 
-~O.OOO 
AIL.RoN 
0.000 
0.000 
., v - . ''{). 0 , 
,-,., .. """' ...... ...:.~"'- ......... ..;,.-.~'- ., . 
RUODER 
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50 5!! 
REFERENC::: I NFORMA TI ON 
SREF U5.:l7'00 SQ.IN. 
LREF 3.657'0 IN. 
BREF 5.2920 IN. 
XHRP 5.207'0 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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COMPARIS~N OF L~NGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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DATA SET SyMBOL 
~ A~2S11) 0 
CONFIGURATION DESCRIPTION ELEVTR AILROO RUDDER RUDFL.R REFERENCE INF~MATION 
(A!S2S01) ZS DATA NOT AVAILABLE FOR ALL. CONDITIONS -40.000 0.000 0.000 0.000 MSFC TWT 510, 040-A CRBITER,B1WSV1P1Ml 
-40.000 0.000 0.000 4'.000 
SREF 16.3700 sa. IN. 
L.REF 3.6570 IN. 
BREF , .2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 0.800 SCALE 0.0060 
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CClMPARISClN BF LGNGITUDINAL CHARACTERISTICS WITH AND WITHGlJT RUDDER FLARE I.- , . .' ' , , , , , . , .. , .. , 
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ANGLE CF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL. CONFIGURATION DESCRIPTION 
(A5251~) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A52$01) Z'S MSFC TWT 510, .040-A ORBITER,SiW2,V1P1Ml 
EL.EVTR AIL.RON RUDDER RUDFL.R REFERENcE INFO'lHATION 
-40.000 0.000 ,0.000 0.000 SREF 16.3700 SQ.IN. 
-40.000 0.000 0.000 45.000 L.REF -3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 0.998 SCAL.E 0.0060 
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C~MPARISGN GF LGNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SyMBOl. CONFIGURATION DESCRIPTION 
(10'2511) () MSFC TWT 510,040.-10 ORBITER,B1WfV1P1Ml 
(10'250.1) Z! MSF'C TWT 510, 040.-10 ORBITER,B1W1V1P1Ml 
MACH 1.192 
. ,,; .. j. 
Et.EVTR 
-40.000 
-40..00.0. 
Ail.JION 
0.000 
0.000 
RUDDER 
0.000 
0.000 
.. a 
RUDF'L.R 
0.0.00. . 
45.000 
J • , . J • • 
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.. 5 50 55 
REFERENCE INFOPHATION 
SREF 
L.REF 
BREF 
XMRP 
YMRP 
ZMRP 
SCAL.E 
:I .. 
15.37'0.0 
5.657'0 
5.2920. 
5.207'0. 
0..000.0. 
0.6000 
0.0060. 
sa.IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C(JMPARISfJN ~F LONGITUDINAL CHARACTERISTICS WITH AND WITHC1UT RUDDER FLARE 
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DATA SE:T SyMElOL 
(A52811) 0 
(A52S01) n 
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ANGLE ~F ATTACK. ALPHA, DEGREES 
CONFIGURATION DE8CIUPTION 
MsFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510. 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
, , , , 
. 
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-
-
!l0 5.5 
REFERENCE INFORMATION 
&REF 16.3700 SQ.IN. 
LREF 3.6570 ~N. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
yMRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCALE 0.0060 
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CGMPARISDN OF L~NGITUDINAL CHARACTERISTICS WITH AND VITH6UT RUDDER FLARE 
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DATA SET SyMBOL 
(A!52fUl) 0 
(A!52S01) n 
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ANGLE DF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT !ll0, 040-10. ORelTER,B1W1V1P1Ml 
HSFC TWT lIl0, 040-10. OReITER,B1W1V1P1Hl 
1.949 
ELE;VTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
40 
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REFERENCE INFOR~ATION 
SREF 16.S700 S~.lN. 
LREF S.6570 IN. 
eREF 5.2920 I-N. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000. IN. 
SCALE 0.0060 
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CGMPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGuT RUDDER FLARE 
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DATA SET SYMBOL 
(A52511 ) 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGVRATIO~ DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
2.740 
ELEVTR 
-40.000 
-40.000 
Al LRON 
0.000 
0.000 
RUDDER RUDFLR 
0.000 0.000 
0.000 45.000 
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REFERENCE INFQqMATION 
~I'IEF 16.3700 5Q. IN. 
LREI'" 3.6570 IN. 
BREF 5.25>20 IN. 
XHRP ~.207o IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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pATA SET SYMBOL 
(A!i2511) 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
HSF"C TWT ~510, 040-A ORBITER,B1W1V1Pll'H 
HSF"C TWT 510, 040-A ORBITER.B1W1V1P1Nl 
, ~."80 
~1 
ELEVTR 
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REFERENCE INFORMATION RUDFLR, 
0.000 
45.000 
SREF 15.~700 SQ.IN. 
LREF ~.6570 IN. 
BREF 5.29ZC IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.5000 IN. 
SCALE 0.0060 
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CGMPARISGN OF l~NGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER' FLARE 
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CA TA SET SYMBOL 
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ANGLE OF ATTACK., ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
MsFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
HSFC TWT 510, 040-A ORBITER,B1WtV1P1Ml 
4.959 
ELEVTR 
~40.000 
-40.000 
AILRON 
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0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
, , , 
-
-
--
r"I_ 
-.... -
-Ld 
-
-
so 55 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
OREF 5.2g20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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1.D 
D •• 
D.e 
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..... 
lJ.... 
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< 0.4 
0: 
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tllIT" SET SYMBOL 
(A525U) 
("52501 ) 9 
MACH 
, . . . " , • • • • 
}\ 
/ I" 
A~ Y 
5 10 15 20 Z!5 so 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
CClNFrC;URA 1100 OESCR I PTI,ON 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
o.soo 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFLR 
0.000 
4!1.000 
. •• . 
~ 
. 
~ 
~ 
~ 
~ 
~ 
~ 
-'-
50 55 
REFERENCE INFORMATION 
SREF le.STOO SQ.IN. 
LREF s.e!lTO IN. 
8REF '.eg20 IN. 
XMRP •• 2070 IN. 
YMRP 0.0000 [N. 
ZMRP o.e~oo IN. 
SCALE 0.0060 
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DATA SET SyMBOl.. 
(A!!2S11 ) 9 CA!!2S01) 
MA(;H 
J , , I I I '" J J 
, , , , ,', -Tl J I , , T J , . 
-
· 
· 
· 
~ , 
f ~ 
" 
~ ~' 
~ J\ ~ [,e( , A I h. 
'"" 
c: 
~ ...., 
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IS 10 15 20 2!1 50 55 40 45 50 IS!! 
ANGLE elF ATTACK·, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORI'!ATION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml -40.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
MSFC TWT !510, 040-A ORBITER,B1W1V1P1Ml -40.000 0.000 0.000 4!1.000 LREF 3. 6!!70 1 N • 
BREF ~.2920 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
0.998 SCALE 0.0060 
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COMPARISON OF LCNGITUDINAL CHARACTERISTICS WITH AND WITH6UT RlJO[)£R FLARE 
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DATA SET SYMBOL 
CA52511) Cl 
(A5ZS01) Zl 
HACH 
, I I I I , I I I I J 
1 
-
;/ 
/ ~ 
kf ~ Ii 
IA A ~ V ~ 
~-e-
I 
IS so e5 150 35 
ANGLE elF ATTACK. ALPHA. DEGHEES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, ~D-A ORBITER,B1W1V1P1Hl 
H~FC TWT 5iD, 04D-A ORBITER,B1W1V1P1Hl 
1.192 
ELEVTR 
-40.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
, I J 
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· 
· 
· 
· 
· 
-
-
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"0 
'" 
50 55 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 16.37'00 SQ.IN. 
45.000 LREF 3.8570 IN. 
BREF 5.292.0 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZARP 0.8000 IN. 
SCALE 0.0060 
PAGE 304 
\ 1 
F 
:;::-.... ~ 
I 1 
C~MPAR-ISON OF L~NGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE . 
1.11 
l.l 
'.0 
D.e 
C.O 
0 C.1' U 
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Z 
W C.G 
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U 
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lJ.. 
lJ.. 
W 0.15 
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U 
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C.:!! 
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DATA SET SYHAOL 
(A'2511) 0 
(A'2501) zs. 
MACH 
I . • I . • 
• , I I 
L!. 
Af' !If 
~ :7 
A. A ~ 7 .... 
--
G ~ ~ -10;,.1 
I 
II so SII 20 25 3D . 311 
ANGLE elF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER 
HSFC TWT 510, ~O-A ORBITER,B1W1V1P1Ml -40.000 0.000 0.000 
MsFC TWT 510, ~o-" ORBlTER,B1W1V1P1Ml -40.000 0.000 0.000 
1."58 
t.-./' 
.• ""!., •. =",-=",-,,~~!.3 &.... "" _, _.;~ • .-.....,. ~..:.,l.Jj;., ....... ", ___ "" .~ 
. , . 
, 
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-
.. 
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. 
40 50 '5 
RUDFLR REFERENCE INFORMATIoN 
0.000 SREF 16.3700 SQ.IN. 
4'.000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP o.aooo IN. 
SCALE 0,0060 
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C~MPARIS~N OF LGNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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'0 20 25 50 40 45 80 51S 
ANGLE ~F ATTACK. ALPHA. DEGREES 
OArA SET SYMBO!. CONFIGURATION DESCRIPTION EL.EVTR AIL.RON RUDDER RUDFLR REFERENCE INFOfHfATlON 
'A~2S11' () MSFC TWT 510, 040-4 ORBITER.B1W~V1P1M1 
C A~2S01' ~ MSFC TWT 510,040-4 ORBITER ,B1W1V1P1Ml -40.000 0.000 0.000 0.000 SREF 16.5'1'00 SQ.IN. 
-40.000 0.000 0.000 45.000 L.REF 3.65ro IN. 
BREF 5.2920 IN. 
XHRP 5.20ro IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONF"IGURATION DESCRIPTION ELE.VTR AILRON RUDDE'~ RUDFl.R P,:::FERENCE INF~MAT1ON 
(A~2S11) () MSFC TWT ~lD, 040-A ORBITER,B1W1V1P1Ml 
(A~2S01) Zl MSFC TWT SSO, 040-A ORBITER,BiW1V1P1Ml 
-40.000 0.000 O.OCIO o.om.. SREF 16.3700 SQ.IN. 
-40.000 0.000 0.000. 4'.0',)0 LREF 3.6570 IN. 
BREF" 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 2.740 SCALE 0.0060 
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CDMPARISDN DF LONGITUDINAL CHARACTERISTICS WITH AND VITHGUT RUDDER FLARE 
1.1i , , , , , . , .. I I. • I I • I • • • • 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL.. CONFIGURATION DESCRIPTION ELEVTR A I I.RON RUDDER. RUDFLR REFERENCE INFORHA TI ON 
(A!52S11,) O. HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A!52S01) ZS MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml -40.000 Q.OOO 0.000 0.000 SREF 16.5700 SQ. ~N. 
-40.000 o.obo 0.000 45.000 LREF 5.6570 IN. 
BREI'" 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH '5.450 SCAI.E 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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DATA SE:T SYMBOL 
(1I!!2511 ) 
(o4!!2S01 ) 9 
/ V 
tL V 
A~ ~ 
~ ~ 
"" 
A A A ~ 
i"> .~ 
-t:l. 
i"" ..... ...... 
10 111 20 25 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFl~URATlON DESCRIPTION 
HSFC TWT lHO, 040-;' ORBI TER ,81W1 V1P1H1 
HSFC TWT Ilia, 040-A ORBITER,B1W1V1PHI1 
ELEVTR 
-40.000 
-40.000 
.' 
AI LRON 
0.000 
0'.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
" 
50 55 
REFERENCE INFORMATION 
SREF 16.3700 5Q.IN. 
LREF 3.6!!70 !N. 
BREF 5.29~0 IN. 
XMRP 5.2070 IN. 
YHRP 0,0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE eF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOL 
(A52511) 0 
(A52S01) n 
CONFIGURATION DESCRIPTION ELEVTIJ 
-40.000 
AILRON' RUDDER RUDFLR 
0,000 
45.000 
REFERENCE INFOPMArxON 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
MACH 0.800 
(~\ \,r 
..... 
-40.000 
0.000 
0.000 
0.000 
0.000 
SREF 16.3700 
LREF· 3.6570 
BREF" 5.2920 
XHRP 5.2070 
YHRP 0.0000 
ZHRP 0.6000 
SCALE 0.0060 
PAGE 
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CDMPAR I SfiN (jF L(jI~G 1 TUD I NAL CHARACTER I ST 1 CS WITH AND \4 I THOUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA~ DEGREES 
DA.TA SET SYMBOL 
(A52511 ) () 
("52501) Z! 
MACH 
CONFIC;URA'rION DESCRIPTION 
HSFC TWT 510, O4D-A ORBITER,B1W1V1P1M1 
MSFC TWT 51tl, 040-A oRBITER,B1W1V1P1Ml 
ELEVTR 
-40.000 
-40.000 
AII.I~ON 
o.llOO 
o.llOO 
RUDDER 
0.000 
0.000 
, . 
-
-
-
-
-
-
40 50 55 
REFERENCE INFORMATION RUDFLR 
0.000 
45.000 
SREF 16.3700' SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2~2o IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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OA TA SET SyMBOl. (A5?Sl1) 0 (A52S0~ ) Zl 
MACH 
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. . 10 
20 2!l 30 ANGLE OF ATTACK. ALPHA. DEGREES 
CONFl~URATlON DESCRIPTION MSFC TWT 510, 040-A ORBITER,91W1V1P1M1 
MSFC TWT 510, 040-A ORBITER,91W1V1P1M1 
1.192 
ELEVTR AIL-RON RUODER -40.000 D.OOQ 0.000 -40.000 0.000 O.OOC! 
. r l' J II T-' ,. , , 
-
-
-
I 
-
. 
40 
50 
REFERENCE INFORMATION 
RUOFLR 
0.000 
"'.000 
SREF 16.:570.0 SQ.IN. LREF :5,6570 IN, 9REF 5 , 21120 IN. )CHRP 5.2070 IN. YMRP 0,0000 IN. ZMRP 0,6000·1"1. SCALE 0.0080 
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CDMPARIS~N DF L~NGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE ~F ATT,A.CK, ,A.LPH,A., DEGREES 
DATA SET SYMBOL. CONF1GURATlON DESCRIPTION Et:.EVTR AIL.RON RUDDER RUDFL.R REFERENCE INFOPMATION 
(A52511) 9 MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl -40.000 0.000 0.000 0.000 (A52S01) MSFC TWT 510, 040-A ORBITER,B1W1V1P1MI -40.000 0.000· 0.000 45.000 SREF 16.3700 SIL IN. L.REF 3.6570 IN. 
!lREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.458 SCALE 0.0060 
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OATA SET SyMBOL 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT !ll0, 040-1. ORBITER,B1W1V1PH11 
MSFC TWT 510, 040-A ORBITER.3iW1V1Pl·~11 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
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REFERENCE INFORMATION 
SREF' 
LREF 
BREF 
XMRP 
YMRP 
ZMRP 
SCALE 
lS,37UO 
3.6570 
5.2920 
11.2070 
0.0000 
0.6000 
0.0060 
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C~MPARIS~N ~F L~NGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUODER FLARE 
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DATA SET SYMBOL 
(A52S11) 0 
(A52501) z:s 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTIa~ 
MSFC TWT 510, 040-A OReJTER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBJTER,B1W1V1P1Ml 
2.740 
ELEVTR 
-40.000 
-40.000 
Al LRON 
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REFERENCE INF~MATION 
SREF 
LREF 
BREF 
XMRf' 
YMRP 
ZMRP 
SCALE 
16.3700 
:5.85 TO 
5.2920 
~.20TO 
0.0000 
0.6000 
0.0060 
PAGE 
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ANGLE eF ~TTACK, ~LPH~. DEGREES 
CONFIGURkTION DESCRIPTION EL~VTR AlLRON RUDDER RUDFLR R~F'£RENCE I NF"ORHA T ION OA TA SET SYMBOL 
(A52S11) 0 
(A52801' ZX HSI'C TWT !510, 040-A ORBITER,Bl'W1V1P1Hl -40,000 0.000 0.000 0.000 SREF' 16.3700 S~.IN. HSFC 
" 
TWT 510, 040-A ORBITER,B1W1V1P1Ml 
-40.000 0.000 0.000 45.000. LREF' 3.1S!i70 IN. 
BREF' 5.2~20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH SCALE 0.0060 
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C~MPARIS(jN (jF L(jNGITUDINAL CHARACTERISTICS WITH AND WITHC1UT RUDDER FLf1RE 
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Ll.. 
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OA TA 5E T SyMBOL 
(A52511) 0 
(A52501) IS 
MACH 
.. . , , , . 
-
,..... ,-
-~ :;r !i:Y ./ 
~ 
~ 
~ ,~ 
15 10 t., 20 
ANGLE elF 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ()RBITER,B1W1V1P1M1 
H$FC TWT J10, 040-A ORBITER,B1W1ViP1Ml 
. , . . 
-
-
.... lA. 
A. 
,oft 
~ 
.... 
-
A 
-
-
....... 
... 
..... ~ rEl 
-
-,' 
-
-
-
"--
" 
2' liD 515 40 50 55 
ATTACKo ALPHA. DEGREES 
ELEVTR AILRON RUDDER RUOFLR REFERENCE INFORMATION 
-.010.000 0.000 0.000 0.000 SREF 16.3700 SQ. IN. 
-40.000 0.000 0.000 "~.OOO LREF 3.6570 IN. 
BREF 5.Z9Z0 IN. 
XMRP 5.20TO IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARISGN GF L~NGITUDINAL CHARACTERISTICS WITH AND WITHfjUT RUDDER Fl.ARE . 
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-
-
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LIFT C~EFFICIENT SQUARED. CLSQR~' 
DATA SET SyMflOL CONFIGURATION DESCRIPTION 'REFERENCE INFORMATION 
(A52S11) 
(A52:>01 ) fl DATA NOT AVA!LABLE FOR ALL CONDlTIONS MSFC TWT S:Ln; 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
-40.000 
AILRON 
0.000 
0.000 
RUDDER RUD~~R' 
0.000 0.000 
0.000;", ~'5.000 
'SREF 16.3700 SQ.IN. 
-40.000 LREF 3.6570 IN. 
eREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN., 
MACH 0.800 SCALE 0.0060 
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CGMPARIS6N GF L~NGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET SyMBOL 
(A52S11) [.) 
( AS 2501 ) z:s 
CONFIGURATION DESCRIPTION 
MSFC TWT '10, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HACH 0.998 
ELEVTR 
-40.QOO 
-40,000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
045.000 
I . 
~ 
~ 
. 
-
~ 
~ 
-
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF •• 6570 IN. 
BREF '.2920 IN. 
XHRP '.2070 IN. 
YMRP 0,0000 IN. 
ZMRP o.eooo IN. 
SCALE 0.0060 
PAGE 319 
, 
, 
Ht .. 
;: 
• jJ'~ • 
.:. .. A:.· •• 
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1.1 
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0.7 
o.e 
/-1 ~ 
/ V 0.5 
l/ / o.~ 
0.5 j~ r'-
o.~ 
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0.1 
0.0 
D.D O.I! 
o· 
0.4 0.8 
I J . . I I J -y--l . J ., . J • 
-
-
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-
-
-
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0 
1.0 1.2 :I.." 1.8 It.o 2.1! R." R.e 
LIFT COEFFICIENT SQUARED. CLSQR 
DATA SeT SYMBOL CONFIGURATION DESCRIPTION 
.ELEVTR AILRON RUDDER RUDFLR RE·FER£NCE INFOPMA.TlON 
(A'2511) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A'2S0~1 ZS MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 ·"0.000 0.000 0.000 0.000 SREF 16.3700 sa.IN. 
-40.000 0.000. 0.000 "'.000 LREF 3.6'70 IN. 
BR£F '.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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COMPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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LIFT COEFFICIENT SQUARED. CLSQR 
DATA 5ET SYMBOL CONFIGURATION DESCRIPTION 
(A52511) () HsFC TWT 510, 040-A ORBITER,B~W1V1P1H1 
(A52501) Z! HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUCFLR 
0.000 
"5.UOO 
• . • · .. 1 
-
-
-
-
-
-
-
-
-
-
2.2 
REFERENCE INFOR~ATION 
SREF 
LREF 
BREF 
XHRP 
YMRP 
ZHRP 
SCALE 
16.3TOO 
3.6570 
5.21120 
'.20TO 
0.0000 
0.6000 
0.0060 
SQ.IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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. o.tI 1.0 1.2 1.4 I.e 1 .• tI 2.0 2.8 LIFT COEFFICIENT SQUARED. CLSQR DATA SET SYMBOL. CONFI~URATION DESCRIPTION 
(1152511 ) 0 HSFC TWT !'I1.0, 040-" ORBI TER, B1W1 V1P1H1 (I,5i!SOl) Z1 HSFC TWT IHO, 040-" ORBITER,B1W1V1P1M1 
ELEVTR A I LR~ RUDDER RUDFLR REFERENCE I NFoPHA-Tl ON 
-40.000 0.000 0.000 0.000 SREF 16.57'01:> sa.IN. 
-40.000 0.000 0.000 45.000 LREF 5.657'0 IN. 
BREF 5.2920 IN. 
XHRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP b~~ooo IN. HACH 1.949 SCALE. 0.0060 
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CGMPARISGN ~F LGNGITUOINAL CHARACTERISTICS WITH AND WITH~Ui RUDDER FLARE 
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LIFT COEFFICIENT SQUARED. CLSQR 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
(A~ZS11) () MSFC TWT '10, 040-A ORBITER,B1W1V1P1Hl 
(A~ZS01.) z:s "'SFC TWT '10, 040-A ORBITER ,B1W1V1P1Hl ,-40.000 0.000 0.000 0.000 SREF 16.3TOO seLIN. -40.000 0.000 0.000 4!1.000 LREF 3.65TO IN. 
BREF 5.egeO IN. 
XMRP 5.20TO IN. 
VHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
"ACH 2.T40 SCALE 0.0060 
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C~MPARIS~N DF L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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LIFT C~EFFICIENT SQUARED. CLSQR 
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2.6 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
(1052$11) () HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
(.452S01) n t4SFC TWT 510, 040-A ORBITER ,B1W1V1P1Hl -40.000 0.000 0.000 0.000 SREF 16.37'00 
-40.000 0.000 0.000 45.000 LREF'" 3.657'0 
BREF 5.2g20 
XHRP 5.2070 
YHRP 0.0000 
ZHRP 0.6000 
SCALE 0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C(1MPARIS(1N~F LGNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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LIFT CQEFFICIENT SQUARED. CLSQR 
DATA SET SYMBOL CONF'IG-URATION DESCRIPTION 
(1I~2S11) 0 MsFC TWT lila, (MO-A ORBITER,B1W1V1P1M1 
(A52501) z:s MSFC TWT 1510, (MO-A ClRBITER,B1W1Vl.P1M.l 
MACH 4.959 
ELEVTR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
, . 
-
-
-
-
2.2 2.4 
REF'ERENCE IHF'ORMIITION 
SREF 
LREF 
BREI" 
XMRP 
YMRP 
ZMRP 
SCALE 
16.3700 
3.6570 
5.21120 
5.2070 
0.0000 
0.6000 
0.0060 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C~MPARIS~N OF L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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PITCHING MOMENT COEFFICIENT. CLM 
DATA SET SYMBOL. CONF"lGURATION Oe:SCRIPTlON 
(A52511) () DATA NOT AVAILABLE F"OR ALL CONDITIONS 
(A'2501) Zl MaFC TWT 510, 040-A ORBITER,B1W1Y1P1M1 
MACH 0.800 
• 
ELEY·TR 
-40.000 
-40.000 
AI LRClN RUDDER RIJDFLR 
0.000 0.000 0.000 
0 •. 000 0.000 "5.000 
• J 
---~ 
. 
-
-
-'-
, 
-
-
-....L-.. 
-.10 
REFERENCE INF"~H"TlON 
SREF 111.3700 SQ. IN. 
LREF' 3.657.0 IN. 
BREI'" 5.2920 IN. 
XMRP '.1!070 IN. 
YMRP 0 •. 0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
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C~MPARISGN ~F LeNGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SyMBOL CONFIGURATION DESCRIPTION 
(A'Z511' 0 MSFC TWT 510, 040-A ORBITER ,61Wf,V1P1Ml 
CA!lZ501) z:s MSFC TWT 510, .040-A OR6ITER,B1W1V1P1Ml 
EI.EVTR AX LRON RUDDER RUDF'LR REFERENCE INFORMATION 
-40.000 0.000 0.000 0.000 SREF' 16.3700 511.11'1. 
-40.000 Ci.OOO 0.000 4S.000 LREF 3.6570 IN. 
BR£F 5'.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.&000 IN. 
SCALE 0.0060 
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i.e --. J I , ~ . , -, , • • • 
-
'.4 -
l.a 
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U 
0.6 
t-
Z 
W 
..... 
U 
..... 0.4 
lJ.. 
lJ.. 
W 
0 
U 
o.z. 
I-
lJ.. 
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-l 
0.0 
~ I r L 
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)A V V -/' 
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PITCHING MOMENT COEFFICIENT. elM 
DATA 5ET SYMBOL. CONFIGURATXON DESCRIPTION E!.EVTR 
-40.000 
AJLRON 
0.0130 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
REFERENCE INFORHA T1 ON 
(A52511) () HSFC TWT 510, ~u-A ORBITER,B1W1V1P1Hl 
(1152501) ZS HsFC TWr 510,040-,4 ORBITER,B1W1V1P1H1 
-40.000 
MACH 1.1512 
SREF 
LREF 
BREF 
XHRP 
YHRP. 
ZHRP 
SCALE 
• 
16.3700 
~.fl570 
.5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ .11'1 • 
IN • 
IN. 
IN. 
IN. 
IN. 
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COMPARISGN ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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-o.G 
.ao 
DATA SET SYMBOL 
(A'2511 ) 
-9 (1.'2801) 
, , I , . , , . 
, . . 
-
-
j 1 
f ~ I . 
/ / 
/ / ~ / 
V ..... -
-
-
.25 ·.20 .15 .05 .00 -.05 -. so 
-.l' 
PITCHING MCMENT CCEFFICIENT. ClM 
CONFIGURATION DESCRIPTION ELEVTR AI LRON RUDDER RUOFLR REFERENCE INFORMA TION 
,~8"'C TWT '10, 040-1. ORBITER,B1W1V1P1Ml -40.000 0.000 0.000 0.000 SREF 16.3700 511. IN. 
M5FC TWT '10, 040-A ORBITER,B1W1Y1P1Ml -40.000 0 •. 000 0.000 45.000 LREF 3.6'70 IN. 
BREF 5.2920 IN. 
XMRP . 5.2070 IN •. 
YHRP 0.0000 1 N. 
ZMRP 0.6000 IN. 
SCALE. 0.0060 
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PITCHING M~MENT C~EFF1CIENT, ClM 
I 
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-
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· 
· 
0 
-.15 
DATA SET SYH60L CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INF~HAT1ON 
(A'2S11) 0 HSFC 'TWT 510, 040-A ORBITER,SlW1V1PiMl 
(A52501) n HSFC. TWT !HO, 040-A ORBITER,SlW1Vl.P1Ml 
.~,,,;-,;--
-"0.000 
-"0.000 
0.000 0.( no 
0.000 0·.000 
0.000 SREF 
"!!.OOO L~EF 
£IREF 
XHRP 
YHRP 
ZHRP 
iICAI..1i: 
16.3700 SCI. IN. 
3.6570 IN, 
',2SZ0 IN. 
5. Z070· IN. 
0.0000 IN. 
0.6000 IN. 
0.0060 
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PITCHING MeMENTceEFFICIENT. ClM 
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(A52S11) 0 MSF'C TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A52S01) n MS.F!: TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MACH 2.740 
ELEVTR A I LRON RUDDER RUDFLR REFERENCE I NFOI':MA TI ON 
-40.000 0.000 0.000 \}.OOO SREF 16.3700 SQ.IN. 
-4\l.000 0.000 0.000 45.000 LREF 3.6570 IN. 
BRE!'" 5.2!i20 IN. 
XHRP 5.2070 IN. 
vHRP 0.0000 IN. 
ZMRP 0.6000· IN. 
~CALE 0.0060 
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U 
t-
Z 
W 
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U 
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lL. 
lL. 
W 
0 
U 
t-
lL. 
..... 
-l 
i •• 
i.4 
i.1I 
i.O 
D.a i-
D.e 
0.4 
0.2 
0.0 
-D.e 
-0.4 
-D.e 
.30 
DATA SET SyMBOL 
(A5ZS11) 0 
(A5ZS01.) ZS 
MACH 
, , . 
• 
, , , I I I . , . . i , J 
-
~ 
--
I ~ -)1 
/1 ~ -~ -
fi --J 
-
-
1.1 
-
.20 .1l1 • 10 .05 . .PO -.Oll -.10 -.ll1 
PITCHING MOMENT C~EFFICIENT, ClM 
CONFIGURATION DESCRIPTION 
MSFC TWT lIl0, 040-A ORBITER ,B1Wl.V1P1Hl 
HerC TWT 510, 040-A OROI TER ,B1W1V1P1Hl 
3.480 
• 
ELEVTR 
-40.000 
-40·,000 
AILRON RUDDER RUOFL.R 
0.000 0.000 0.000 
0,000 0.000 45.000 
REFERENCE INFORMATION 
SREF 1&.3700 SQ. I N •. 
LREF 3.6570 IN-. 
BREF 5,2920 IN. 
XMRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0 .• 0060 
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, .. 
'.0 
o.a 
0.05 
0.4 
0.2 
0.0 
-0.2 
-0." 
-o.e 
.lSO 
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DATA SET SYMBOL 
(A52511) 0 
(A52501) IS 
MACH 
I , . • • • • . 
. , . . 
-
(Jf ~ 
I' 
.A 
I ,0 1 
~ ~~ ! )A 
.... 
.: 
-
-
-
'- I. 
.2!1 .20 .15 .SO .OlS .00 -·.05 - .10 -.15 
PITCHING M~MENT COEFFICIENT. ClM 
CONFIGURArION DESCRIPJION 
H5FC TWT 510, 049-A ORBITER,B1W1V1P1M1 
MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1M1 
4.959 
ELEV'rR 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
REFERENCE INFO~MATION 
SREF 16.37'00 SQ.IN. 
LREF3.657D IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARISON OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
, .0 , 
, ... 
, .. 
i.~ r-.. ~ 
I 
a.fit 
0 •• 
il." 
0.2 
0.0 
-0.2 
-D .... 
-D •• 
.ao 
'0-
.25 
. . , • 
~  
I 
I 
V 
~ 
I 
.20 .1.5 
. . . • .. ' .. 
. .. 
N ~ 
-~"""l1' ... '-..., ... ~.-
.~ 
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PITCHING MOMENT COEFFICIENT. ClM 
MACH 
CONFl~URATION DESCRIPTION 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
'0.800 
I •.... 
• 
EL.EVTR 
-40.000 
-40.000 
AILRON RUDDER RUDFLR . 
0.·000 0.000 0.000 
0.000 0.000 45.000 
. . , . 
. 
-
-
-
~- --........ -_ ...... 
.. 
-
--
-
. 
-.10 
REFERENCE INFORMATlON 
SREF 16.37'00 SQ .IN. 
LREF 3.6''''0 IN'. 
BREF '.2~20 IN. 
XHRP 5.20'1'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C.# 
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PITCHING MOMENT COEFFICIENT. CLM 
DATA SET SYMBOL CONFIG-URATION DESCRIPTION 
(A~2S11) (). HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
(A52S01) ZI HSFC TWT 510, 040-A ORBtTER,B1W1V1P1H1 
MACH 0.998 
".j 
ELEVTR 
-40.000 
-40.000 
AILRON' RUOOE:R 
0.000 0.000 
0.000 0.000 
RUOFLR 
0.000 
4!1.000 
REFERENCE INFORMATION 
SREF 
LREF 
BREI" 
XHRP 
YHRP 
ZHRP 
SCALE 
16.3700 
3.6570 
5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
SQ. 1 N. 
IN. 
IN. 
IN. 
IN. 
IN. 
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~ 
U 
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lJ.. 
lL.. 0.8 
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0 
U 
W 
U 0.4 0::: 
0 
lL.. 
..J 
< 0.1£ 
1: 
0::: 
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Z 
0.0 
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/ I ~ -~-- I I ! -
/ / -~ 
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PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SYH90L CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDPLR REF"ERENCE INF"ORHATlON 
(A~ZS11) () HSFC TWT 510, 040-A'ORBIT£R,BIW1V1P1Hl 
(A52S01) z:s HSPC TWT 510, 040-A ORBITER ,61W1V1P1Ml -40.000 0.000 0.000 0.000 SREF 16.:5700 SOl .IN. 
-40.000 0.000 0.00045.000 LREF" :5.6570 IN. 
BRE,," 11.2920 IN. 
XHRP 5.2070 IN. 
YMRf' 0.0000 IN. 
ZHRP ~.6000 IN. 
MA CH 1. • 1112 SCALE 0.0060 
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PITCHING MOMENT COEFFICIENT, ClM 
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(A'2$11) 0 MSFC TWT !UO, 040-4 ORBITER,B1W1V1PIMl 
(A5Z$01) n HaFC TWT 510, 040-4 ORBITER,B1W1V1P1Ml 
.f~LEVTR 
-.'0.000 
-.'0.000 
41LRON 
0.000 
0.000 
RUDDER RUOFLR 
0.000 0.000 
0.000 "'.000 
REFERENCE r~F~MATION 
SREF 16,:5700 sa. 1 N. 
LREF '.6570 IN. 
BREF '5.1':920 lit. 
XHRP 5.2070 lit • 
YHRP 0.0000 lit • 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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PITCHING MGMENT CGEFPICIENT, ClM 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELElfTR AILRON RUDDER RUOF"LR REFERENCE INF~MATION 
(A!l2S11) C) HSF"C TWT 510, 040-1. ORBITER,81''''lV:iP1Ml 
(A'2S0l) ZI HSFC TWT .510, 040-4 ORBITER,B1W1V1P1Hl -40.000 0,000 0.000 0.000 SREF 16.31'00 sa. IN'; 
-"40.000 0.000 0.000 45.000 LREF" 3.'351'0 IN. 
BR~F 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN" 
MACH 1.fi"9 SCALE 0.0060 
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PITCHING MOMENT COEFFICIENT. ClM 
OATA SET SyMBOl. CONFIGURATION DESCRIPTION 
(A'2511) () HSFC TWT '10, 040-A ORSITER,B1W1ViP1Ml 
(A'2501) ZS HSFC TWT '10, 040-A ~BITER,B1W1V1P1Ml 
MACH 2.'1'40 
E1.EVTR 
-40.000 
-40.000 
A!I.RON RUDDER RUDFI.R 
0.000 Cl.OOO 0,000 
0.000 01,000 • ., ,DOD 
, , ~ J 
· 
· 
· 
-
-
- .10 
-.1' 
REFERENCE 1 NFOf' lolA n 00 
SREF 1C5.3'700 SQ .IN. 
I.REF 3.65'70 IN, 
BRltF 5.2920 IN, 
XHRP 11.20'70 1 N. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAI.E 0.0060 
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PITCHING MOMENT COEFFICIENT. ClM 
OA.T,., SET SYMBOL, CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATTON 
(,.,52$11) () NSFC TWT 510, 040-4 ORBITER,B1W1V1P1Ml 
(4'2501) 2l NSFC TWT 510, 04C-A ORBITER,B1W1V1P1Ml 
-AlO.OOO 0.000 O.QOO 0.000 SREF 16.3700 SQ.IN. 
-40.,000 0.000 0.000 "'5.000 LREF 3.6!1TO' IN. 
SREF !I.2IU!0 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP O.SOOO IN. 
SCALE 0.0060 
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PITCHING MDMENT CDEFFICIENT. ClM 
OATA'SET SyMBOL CONFIGURATION DESCRIPTION 
(A52S11) (.) HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A52S01) ~ HSFC TWT 510, 040-11 ORBITER,B1W1V1P1Hl 
HACH 4.1159 
F.:LEVTR 
-40.000 
-40.000 
AlLRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZHRP 
SCALE 
16.3700 
3.6570 
5.2920 
5.2070 
0.0000 
0.&000 
0.0060 
SQ .IN. 
IN. 
IN. 
I.N. 
IN. 
IN. 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET sYMBOL CONFIGURATION DESCRIPTION RUDDER RUDFLR REFEI"!!':NCE INFORMATION 
(C5Z009) 0 MSFC TWT 51-0, 040-A ORBITER,BHJ~\V1f':M~ 
(1"2008) n M8FC TWT 510, 040-A OR9ITER,91WI',V1P,UU 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
.0.000 0.0008REF 16.3700 SQ.IN. 
MACH 0.800 
., 
'. 
0,.000 45.000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
7.MRP' 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYMBOL. 
(C!lZ009) 0 
(852008) n 
HACM 
I J , I , I I • I , I , •• • 
-
• 
IA"" ~ 
17 1 ~ V -V' 
/ / 
/ 
I/V 
cI/ / /. 
I I I I l 
!I 10 U 20- 2' 50 55 
ANGLE elF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTIoN ELEVTR AILRON RUDDER 
HsFc TWT 510, 040-AORBITE~,B1W1V1P1Ml 0,000 0.000 0.000 
HSFc Twr 510, 040-11 ORBITER,B1W1V1P1Hl O.OOC) 0.000 O.POO 
, .. -T ,- • 
-
. 
....... '
. 
, 
40 45 50 55 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 16.3700 SQ.IN. 
4!1.000 LREF 3.~570 IN. 
SREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL. CONFIGURATION DESCRIPTION .. E"LEVTR Al LRON RUDDER RUDFLR REFERENCE I NFOPMA TION 
(C~2009) () HSFC TWT ~10, O4D-II ORBITER,B1W1V1P1Ml 
(B'~OOa) Zj MSFC TWT '10, O4D-II ORBITER,B1W1V1P1Ml O.ODD 0.000. 0.000 0.000 !lREF 16.'700 SQ.IN. 0.000 0.000 0.00045.000 L.REF 3."'570 IN. 
BREF 5.2920 IN. 
XMRP 5.2010 IN. 
yHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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0 II 10 1!1 20 25 :sO 55 <40 45 50 85 
ANGLE CJF ATTACK. ALPHA. DEGREES 
DATA SF.T SYMBOl. CONFI~URATION DESCRIPTION ELEVTR AILRoN RUDDER RUDFLR REFERENCE INFORMATION 
(C5·2009 ) ~ MSFC TWT SiD, 040-1. OftBITER,B1W1Y·1P1Hl 0.000 0.000 0.000 0.000 (B52006) HSr-C TWT 510, 040-1. OftBITER,B1W1Y1P1Ml 0.000 0.000 0,000 45.000. SREF 16.3700 Sq.IN. LREF 3.65~0 IN, 
BREF 5.292U IN. 
XHRP 5.201~ IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
MACH 1.457 SCALE 0.0060 
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C~MPARIS~N OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
i •• , I -, , , , , , , , 
1.4 
1 •• 
1.0 
Z 
U 
I-
Z tI •• 
W 
...... 
U 
...... 
LL 
U. 0.411 
W 
0 
U 
W 
U 0 •• 
0:: 
0 
LL 
...J 
< 0.2 
1: 
0:: 
0 
Z 
0.0 
-0.2 
-0.4 
-0.15 0 
DATA SET SYMBOL. 
(C!l2009) 0 
( B5 2008) z:s 
MACH 
'. 
~ 
/ ~ ~ 
~ ~ 
~ ~ 
zt' 
II 10 20 25 so 35 
ANGLE OF ATTACKe ALPHA, DEGREES 
CONFI~URATION DESCRIPTION 
MaFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
MSF'C TWT lUO, 040-4 CRBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDOER 
0.000 
0.000 
~T 
40 
RUOFLR 
0.000 
4!1.aao 
, , 
· 
· 
-
-
~ 
· 
-----1----
-
45 liD lI5 
REFERENCE INFORMATION 
SREF lG.8TOO SQ.IN. 
LREF 3.5'70 IN. 
BREI'" 5.21120 IN. 
XHRP 5.20TO 1~. 
YMRP 0.0000 IN. 
ZHRP O.~QQQ IN. 
SCALE 0.0060 
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C~MPARIS~N OF L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
• r-rr-
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i.e 
l.4 
l.a 
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Z 
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r-
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W 
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U 
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l.J... 
l.J... a.tJ 
W 
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W 
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l.J... 
-1 
< O.Z 
L 
0:: r 
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Z 
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-D.a! 
-0.4 
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OAT ... SET 5YM130L. 
CC5200~) 0 
C 652008) n 
MACH 
I I I , • • 
-
._. 
-
-
~ ~ 
/ V -
~ ?*' . 
.Ai 
~ 
-
~ • .. f ..• .f 
15 lD S!r 20 215 :10 :15 40 45 50 55 
ANGLE OF ATTACK', ALPHA. DEGREES 
CONF"l G-URA TlON DESCR I PTION El.EVTR AIl.RON RUDDER RUDFLR REFERENCE I NF'OIHIA TI ON 
MSFC TWT !110, 040-· ... ORBITER,BU.llV1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
Msr-c TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 "5.000 l.REF 3.6570 IN. 
BREF 5.2920 IN. 
xMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP. 0.11000 IN. 
SCALE 0.00110 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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i.D 
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Z g •• 
W 
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U 
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l.L 
l.L D.G 
W 
0 
U 
W 
U 0.4 
0:: 
D 
l.L 
....J 
< 0.2 ::r: 
0:: 
0 
Z 
0.0 
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. 
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DATA SET SYHaOL 
(C'20D~) n 
H'I52DDS) n 
"'ACH 
I I , -T , , . . .T--. J 
~ 
~ V 
~ ~ 
~ ~. 
. 
10 20 25 55 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFI~URATJON OESCRtPTION 
MsPC TWT 510, 040-A ORSITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ~lBITER.B1W1V1P1Ml 
3.480 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RtJDFLR 
0.000 
45.000 
• , • J T I 
. 
-
, 
50 55 
REFERENCE I NFC'R MA TI ON 
SREF lG.~TOO SQ.IN. 
L.REF. ~ .455 TO IN. 
8REF· 5.1!920 IN. 
XHRP 5.20TO IN. 
yMRP 0.0000 IN. 
ZHRP o.eooo IN. 
SCALE 0.0060 
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C~MPARIS~N ~F LONGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE I. ._ 
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DATA SET SYMBOL 
(B'~008 ) ~ (C'2UOG) 
MACH 
I I I I I I , I I I 
/ ID 
~ V 
...JIll? 
~ 
10 20 25 :so :S5 
ANGLE DF ATTACK. ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT '10, 040-A ORSITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
04,959 
ELEIITR 
O.'CIOO 
0.[100 
AILRON 
0.000 
O.OClO 
RUDDER 
0.000 
0.000 
I 
~ 
40 
RlJDFLR 
0.000 
045.000 
T·T f I I T I I 
-
-
,.--!..-.L-
50 5S 
REFERENCE IHF~1MATION 
SREF 16.3700 5Q.IH. 
LREF 3.6570 I'N. 
OREF 5.2920 IN. 
xMRP !L 2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
.ao r 
• It., 
.ao 
l: 
...J .15 
U 
.. 
I-
Z 
W 
...... 
U .10 
...... 
u.. 
u.. 
w 
0 
U 
.05 
I-
Z 
W 
l: 
0 
I: 
(!) .00 
Z 
...... 
I 
U 
I-
..... 
CL -.05 
-ItID 
-.15 0 
OA TA SET SyMBOL 
-( C52009 ) 
(E',5Z001S ) ~ 
HACH 
-, . . , • .. I ,--.-
J 
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• 1 
iA......a 
" ~ 
~ ~ 
G--_ -- ,. ,... ~ 
...... ... ~ t-A.... 
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5 10 115 20 50 55 40 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION' 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBI TER ,B1W1V1P1Ml 
O.DOO 
ELEVTR 
0.000. 
0.000 
AILRON 
0.000, 
0.000 
RUDDER 
0.000 
0,000 
" 
RUDFLR 
0.000 
45.000 
.•.. ~ ...• '"' ,"""",".~"",-~""","!.:.:~~~!."-,.,,,,, •. _,,,,~!=,,,,,' """""'-'~J.-._~.:~jJJ:",~_"::~'~' ...... ~ .~~ ";'L"~_'_ .... t· ••• C,,' ",,-,," '," 
, J 
-
-
-
-
-
-
-
-
45 50 55 
REFERENCE INFORMATION 
SREF 1&.3700 SQ .IN. 
LR£F 3.&570 tN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.&000 IN. 
SCALE 0.0050 
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CDMPARIS~N DF L~NGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUODER FLARE 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
, J 
f 
50 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR. AILRON RUDDER RUDFLR REFl1:RENCf: INFORMAH'ON 
~ 
-
-
-
-
-
55 
(C52009) () HSFC TWT 510, Q40-A ORBITER,B1W1V1P1Hl 
(652009) IS HSFC TWT 510, 040-A ORBITER,B1W1V1PlloU 0.000 0.000 0.000 0.000 SREF ~6.3700 SQ.IN. 0.000 0.000 0 •. 000 "!I.oo~ LREF 3.61$70 IN. 
BRE~ 5.2920 IN. 
XHRP 5.2070 IN. 
VHRP 0.0000 IN. 
~HRP 0.6000 IN. 
SCALE 0.0060 
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C6MPARIS~N 6F LONGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
OATA SET SYMBO/.. CONFIGURATION DESCIUPTlON ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
(C5Z009) 0 MSFC TWT 510. 040-4 ORBITER,B1W1V1P1Ml 
(852000) LS MSFC TWT 510, 040-10 ORQITER,B1W1V1P1Ml 0.000' 0.000 0.000 0 •. 000 SREF 16.3700 SQ.IN. O.POJ 0.000 0.000 4.5.000 LREF 3.6570 IN. 
BREI" 5.Z1120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.19~ SCALE b.oOGO 
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C~MPARIS~N GF LGNGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE OF ATTACKo ALPHA, DEGREES 
DATA SET SYMBOL CONFfGURATION DESCRIPTION 
(C!l2009) 0 MSFC TWT !l10. 04'O-A CRBfTER ,B1W1V1PlfIU 
(952006) ~ MSFC TWT !l10; 040-A CRBITER,B1W1Vl?SH1 
MACH 
,-/J 
~:. ,Mt-..... '< __ :1.\...,-t .;~ __ ,._.!) 
EI.EVTR Al LRON RUDDER RUDFUl REFERENCE I NFORHA TI ON 
0,000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
Q .1l00 0',000 0.000 45.000 LRI:F 3.6570 IN. 
BREF 5.e920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SC~LE 0.0060 
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C~MPARISON OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE" OF ATTflCK. ALPHA. DEGREES 
." 
DATA SET SYMBOl. CONFIGURATION DE$CRl?TlON ELEVTR AILRON RUDDER RUDFLR 
(C52009) 9 HSFC TWT 510,040-A ,~etTER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 (852008) HSFC TWT 510, 040-A (~p.tlER,elW1V1P1Hl 0.000 0.000 0.000 45.000 
REFERENCE INFORMATION 
SREF 16.~TOO 5Q.IN. 
LREF ~.6570IN. 
&REF 5.2820 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN, 
HACH 1.956 SCALE 0.0060 
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C~MPARIS~N ~F LDNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE , 
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D.AT" SET SyMBOL 
(C52009 ) 
(&520015 ) ~ 
HACH 
, . , . • I I • • I I • I •• 
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-
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ANGLE ~F ATTACK~ ALPHA. DEGREES 
CONFIC;URATlON OESCRIPTlv.~ 
MSFC TWT 510, ~O-A ~BITER.B1W1V1P1Hl 
MSFC TWT 510, ~O-A ORBITER,B1W1V1P1M1 
ELEVTR 
0.000 
0.000 
. . ., 
AILRON 
0.000 
0.000 
,-, >. •• ,-~ 
_"':! _ '''Z'~~~-l'"~- _*' ,+_>"' ____ ...... , ............. -... .Ibw., _" .... ',-
RUDDER 
0,000 
0.000 
, 
4D 
RUDF"LR 
O.ODO 
45.000 
-:,~-
, 
~ 
. 
. 
4' 50 55 
REFERENCE INFORMATION 
SREF" 16.31'00 SQ.IN. 
LREF 3.651'0 IN. 
BREF 5.2920 IN. 
XMRP 5.201'0 IN. 
YHRP 0.0000 IN. 
ZH~P 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND VITHGUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
REFERENCE 1 NF'OR 1'1 A nON 
SREF" 16.3700 sa .IN. 
LREF" 3.~570 IN. 
DATA SET SYMBOL CONFI~URATION DESCRIPTION 
(C'2009) () HSFC TWT 510, 040-~ OR6ITER,B1W1Y1P1Hl 
(8'2008) ZS HSFC TWT 510, 040-4 ORBIT£R,B1W1V1PUU 
ELEYTR AILRON RUDDER RUDF"LR 
O.OPO 0.000 0,000 0.000 
0.000 O.OOIJ 0.000 4".000 
BREf , .2!J'ZO HI. 
)(HRP '.2070 IN, 
YHRP 0.0000 IN. 
ZHRP 0,6000 IN. 
MACH 3.480 SCALE 0.0060 
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COMPARISON ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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DA TA SET SyMBOL 
(C52009 ) 
(852\108 ) 9 
5 10 20 
ANGLE OF 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
2~ ao 55 
ATTACK. ALPHA. DEGREES 
ELEYTR AILR'OO RUDDER 
0.000 0.000 0.000 
0.000 0.000 0.000 
, ,-T , 
· 
· 
· 
· 
· 
· 
· 
40 45 50 55 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 16.:5700 SQ .IN. 
45.000 LREF :5.6570 IN. 
aREF 5.I>!V20 IN. 
xMRP 5.2070 IN. 
YMRP 0.0000 IN. 
zMRP 0<6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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DATA SET SYMBOl.. 
(C5200g) 
{652008 ) ~ 
MACH 
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ANGLE eF ATTACK. ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT !lID, 040-4 ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-4 ORSITER,B1W1V1P1Ml 
o.eoo 
• 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
40 
RUDFLR 
0.000, 
45.00Q 
I -,. --,. I , J I 
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-
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" 
110 ·5!1 
RE'FERENCE JNFC>r;.MATION 
SREF 16.3700 5Q.IN. 
LREF 3.6570 IN. 
BREF 5.2g20 IN. 
XMRP 5,2070 IN. 
YHRP 0,0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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DATA SET SyMBOL 
(C52009 ) 
(B52008 ) 9 
MACH 
, 1 , , , , . 
A... A 
A A A A A 
A A _t.. 
,.... 
...A"'" ~t::::T 
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G-~ ,.... ~ ~ -~ 
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ANGLE OF ATTACK, ALPHA. DEGREES 
C~FIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
0.1195 
ELEVTR 
0.000 
0,000 
AILRON 
0.000 
0.000 
. '. 
RUDDER 
0.000 
o.ood 
1 
RUDFLR 
0.000 
4!1.000 
, "- , 1 , 
-
. 
-
-
-
-
45 50 5$ 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 iN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SYMBOL 
(C!52009) Q 
(B~2006 ) '-' 
HACH 
I • . , , 
, ., .. , 
._. 
-
., . 
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~ ~ A A A 
"'" ~.A 
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-
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ANGLE OF ATTACK, ALPHA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT SiD. 040-... ORBITER.B1W1ViPiMl 
IoISFC TWT 1110, 040';A ORBITER.B1W1V1P1MI 
1.193 
• 
EL.EVTR 
0.000 
0.000 
AIL.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFL.R 
0.000 
"'.000 
• I .... .. 
-
-
-
-
-
-
-
-
-
-
. 
so SS 
REFERENCE I NFOPMA TJ Of>! 
SREF 16.3700 SQ.[N. 
L.REF 3.6S70 IN. 
BREF 5.2920 IN. 
XMRP, 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0~6bOO ~N. 
SCAL.E 0.0060 
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C~MPARIS(1N ~F Ll1NGITUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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U 
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U 
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DATA SET SYM60L-
(C5200Q) 
(652008 ) 9 
MACH 
, . . . , , I , 
l\.. A 
-
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ANGLE eF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-04 ORBITER,B1W1V1P1Hl 
HSFC TWT HO, 040-04 ORBITER ,B1W1V1P1Hl 
1.457 
ELEVTR 
0.000 
0.·000 
o4ILR9N 
0.000 
0.000 
RUDDER 
0.000 
0.000 
, , 
40 
RUOFLR 
0.000 
45.000 
, -, , , , -, r , 
-
--
-
-
-
-
-
-
-
-
!So 55 
RF.FERENCE IHFoqH~TION 
SREF le.3700 SQ.lN. 
LREF 3.6570 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 .IN. 
ZHRP o.eooo IN. 
SCAL-E 0.0060 
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DATA SET SyMBOL 
(C5200P) 
(852008 ) 9 
, , , 
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-
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ANGLE OF ATTACK. ALPHA. DEGREES CONrlGURATION DESCRIPTION 
HSFC TWT 510, 040-A OR8ITER,81W1V1P1H1 HSFC TWT 510, 040-A OR8ITER,81W1V1P1Hl 
1.056 
• 
ELEVTR 
0.000 
0.000 
AtLRON 
0.000 
0.000 
RUDDER 
0.000 
0 •. 000 
J . , 
.. 0 
RUDFLR 
0.000 
"!S.OOO 
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-
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-
-
-
-
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, 
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.. 
_. 
80 55 
REFERENCE INFORMATION 
SR£F 1.6.3700 SQ.%N. LREF 3.6570 IN. 
~REF 5.~920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L6NGITUOINAL CHARACTERISTICS WITH AND WITH~Ui RUDDER FLARE 
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DATA SET SYI~BOL 
(C!l2009 ) 
(8!12008 ) ~ 
MACH 
, 
• . , .. .. , .. , . . 
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ANGLE OF ArTACK. ALPHA. DEGREES 
CONFIGURATION OESCRIPTI.ON 
MSFC TWT 510. ~O-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510,. 040-A ORBITER,B1W1V1P1Ml 
2.740 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
.. 
_L 
40 
RUDFLR 
0.000 
'''.000 
. 
, . . . .. -
. 
-
-
" . 
-
-
-
-
-
-
50 5!1 
REFERENCE INFORMATION 
SREF 16.~7DD SQ.IN. 
L~EF ~.6S70 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP D.OOOD IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N OF L~NGITUOINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPH~. DEGREES 
DATA SET SYMBOL CONFJ~URATION DESCRIPTION ELEVTR AILRON RUDDER R\JDFLR 
(C'200Sl ) 9 MSFC TWT '10, 040-1. ORBITER,~iW1V1P1Ml 0.000 0'.000 0.000 0.000 (B'2006) MSFC TWT '10, 040-1. ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 "'.000 
REFERENCE INFOOMA.TlON 
SREF 16.3100 SQ.IN. 
LREF 3.S510 IN. 
BREF '.2920 IN. 
XMRP ~.2010 IN. 
¥MRP O.OOOg tN. 
ZHRP O.GOOO iN. 
MACH SCALE O.OOGO 
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C~MPARISON OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL.' CONFIGURATION DESCRIPTION EL.EVTR 
0.000 
0.000 
AIL.RON· RUDDER 
(C52009) () MSFC TWT 510, 040-A ORBITE~,B1W1V1P1Ml 
(B52008) lS MSFC TWT 510, 040-A OREIITER,BI,W1V1P1Hl 
" 
0.000 
0.000 
0.000 
0.000 
~-~;......,:....~-,~,~~~~_?..;:~.,:::...r.;:;_.:c..._,.;...=..=:o;,---,---~~_-,\ .. _ ..::._~ _..:.? __ -:-;;-'----_'--:.._:;;.¥~~. 
'_'::,.' _~' .. -1' ___ •. _ • .-",.....'''" ~~ .. ~_; ____ ._'., ". ... ~..,.,..,.::oo.,.r~.... '~_~ .... _".~..!I~ v 
• 
, , .~ 
I • • 1 
" 
-
-
-
-
-
-
-
-
.' 
50 
RUDFL.R REF-ERENCE I NFOOHA TI ON 
0.000 SREF 16.:5700 SQ.IN. 
4!!'.00CI L.REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SyMBOL 
(C52009 ) 
(852000 ) £< 
MACH 
CONFIGURATION DESCRIPTIoN 
MSFC TWT 510, 040-A ClRBITER.,B:1W1V1P1Ml 
HSFC TWT 510, 040-1. ClRBI"rER,B1W1V1PlIo!1 
0.800 
~I 
EL.EVTR AIL.RON RUDDER. 
0.000 0.000 0.000 
0:000 0.000 i 0.000 
• f ••• 
-
. 
; 
-
J -
.. -.-~~ 
-.. 
. 
040 45 50 5S 
.. RUN-L~ rIE'~ERENCE I NFOR 14,. T I ON 
·C;l100. SRl:1'" 16.3700 SQ .IN. 
<45.0(:)0 LRE)'·- 3.«1570 IN. 
;>;(£1'" 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.«1000 IN. 
SCAL.E 0.0060 
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CDMPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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DA TA SET SYM60:' 
CC5200SlT 0 
C 652008 ) z:s 
MACH 
, . • 
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~ 
" " 
.- A 
G-~ ~ ~ 
"" -~ .k'1" 
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5 10 15 20 
ANGLE 
CONFIGURATION DESCRtFTION 
HSFC TWT 510. ~O-A ORBITER,B1W1Vl~lMl 
HSFc TWT 510, ~O-A ORBITER,B1W1V1P1Hl 
, , , 
•• 'r-r 
A 
.A A J;.. 
..... 
...... 
...... 
,... 
-
0;;.1 
25 50 "5' 
C1F' ATTACK. ALPHA, DEGREES 
ELEVTR AILR9N RUODE/( 
0.000 0.000 0.000 
0.000 0.000 0.000' 
, 
40 
RUDFLR 
0.000 
45.000 
-
-
-
-
45 50 55 
REFERENCE INFORHAT~ON 
SREF 
LREF 
BREI" 
XHRP 
YMRP 
ZMRP 
SCALE 
16.3700 
3.651'0 
'.2920 
5.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IlL 
IN. 
IN. 
IN. 
IN. 
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C(?MPARISGN "F L(?NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLAf~E 
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DATA SET SYMBOL 
(C52009) (.) 
(B52008) z:s 
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ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT !ll0, 040-,", ORlJITER ,B1W1VIPUU 
H8FC TWT !11o, 040-,\ ORBITER ,B1W1VIP1Ml 
El.EVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
I 
. 
40 
RUOFLR 
0.000 
45.000 
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-
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1 
-
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50 55 
~EFERENCE INFORMATION 
SREF 
LREF 
BREF 
XHRP 
YMRP 
ZHRP 
SCALE 
16.3700 
3.6570 
'.2820 
5.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C~MPARISON OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYM60L CONFIC;URt\T1ON DESCR1PTlON ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
(C5200~) () ~SFC TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
(652008) Zl MSFC TWT 5iO, ~O-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3700 SG.IN. 0.000 0.000 0.000, 45.000 LREF 3.6570 IN. 
BREF 5.2g20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.~OOO IN. 
MACH 1.45T 
SCALE 0.0060 
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ANGLE elF ATTACK. ALPHA. DEGREES 
DATASET SYMBOL -<CONFI GURA TI ON DESCRIPTION ELEVTR AILRON RUDDER RUDF"LR REF"ERENCE INFORMATION 
(C!l2009 ) 9 MarC TWT 510, 040-A ORBITER ,B1W1V1P1H1 0.000 0.000 0,000 0.000 (6!12008 ) MSrC TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 45.000 SREF 16.3700 Sa.IN. LREF 3.6570 IN. 
BREF 5.21120 IN. 
XMRP 3.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 1.956 SCALE 0.0060 
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C6MPARIS~N ~F LCNG~TUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE I 
•• 0 , , , r ~ , , r , , . .. , , r I • I. • -T r r , r _ 
· 
••• 
•• oe 
.8. 
· 
· u.. 
-< "..". W ~ ,~c; -
~ 
Z .CO 
W 
..... 
U 
.... 
u.. .1e 
LL.. 
W 
0 
U .1. 
W 
U 
a::: 
.14 0 
LL.. 
-' 
< .1. 
..... 
X 
< IA 
>-
.10 
0 
0 
CD 
W .08 
0:: 
0 
LL.. 
~ A It. 
---
-A.......A 
--~ ~ 
.08 
"-'1 .... 
,.... 
...... ..... ,. 
-€) '"' "- ~ 
- -
.... .... ... 
• 04 
.02 
. . 
• 00 
o 5 so 20 25 :so :S5 . 40 ., 50 
" ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESC~lPTION REFERENCE INFORMATI~' 011. Tit. SET SyMBOl. 
(C52.00~) 0 
( 5521008 ) 21 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
HSFC TWT '10, 040-A ORBITER,B1WlV1P1Hl 
ELEVTR 
0.000 
0.000 
AILRON 
0 •. 000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
"5.000 
SREF 16.3700 SQ,IN. 
LREF 3.6570 lW. 
BREF 5.2920 IN. 
XMRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
HACH 2.740 SCALE 0.0060 
PAGE 371 
":"",,.:,~> ..... , .• -.. -.-
\ 
l. 
, 
, 
I 
p 
'f.. i 
, 
I 
, 
~ 
.~. 
-
COMPARISDN ~F L6NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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-LL 
W 
D 
U .1e 
W 
U 
0:: 
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0:: 
0 
LL 
.De 
~ ~ ~-A. A A 
3-..c\ 
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...... 
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--....... 
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-
-.. .....- i-' .... 
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.04 , 
-
-
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a II 10 211 ·30·· 40 45 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOl.. CONFIGURATION DESCRIPTIoN ELEVTR AILRON RUDDER RUDFL.R REFERENCE INFOPHATXON 
(C~200~) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(B~200e) Zl MSFC TWT 510, 040-A ORBITER,BiW1V1P1Ml 
0.000 0.000 0·.000 0.000 SREF 18.3700 SQ.IN. 
0.000 0.000 0.000 45.000 LREF 3.8570 IN. 
BREF 5.2!U!0 IN. 
XHRP 5.Z070 IN. 
YMRP D.ooDo IN. 
ZMRP 0.6000 IN. 
MACH 
SCALE 0.0060 
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C"MPARISt1N ~F L"NGITUDINAL CHARACTERISTICS WITH AND WITHOUi RUDDER FLARE 
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U 
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ll.. 
W 
D 
U .t8 
W 
U 
0::: 
.14 D 
ll.. 
-I 
-< ... " , 
..... 
X 
< 
.10 
>-
0 -
D 
CO 
W .oe 
0::: 
D 
ll.. 
~. 
.A A 
.08 
~ ...... A A IA 
...... 
- -
,... ,.... 
'"' 
........ 
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-
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-
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a fJ to 20 50 
ANGLE OF ATTACK. ALPHA. DEGREES 
Oil TA SET SyMBOL 
(C5Z009l 0 
(B5Z008) IS 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040.-A ORBITER ,Bl·W1V1P1Hl 
ELEVTR 
O~OOO 
0.000. 
,., . 
AJLRON 
0.000 
0.000 
,:i;. ... '.'"i .•• ' 
RUDDER 
0.000 
0.000 
I I 
':",", -'", 
40 
RUDFLR 
0.000 
45.000 
I I . , -
-
-
-
-
-
, 
-
-
-
-
-
-, 
45 50 
REFERENCE INFORMATION 
SREF 18.3700 SQ.IN. 
LREF 3.8570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZH~P 0.6000 IN. 
SCALE 0.0060 
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C6MPARIS6N 6F LONGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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• ae 
• 07 
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U 
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.05 
lJ.. 
lJ.. 
W 
0 
U 
W 
.04 
U 
fY 
0 
lJ.. 
.03 
-I 
< 
....... 
X 
< 
W .02 
(f) 
-< Q) 
• 01 
.00 
-.01 
o 
OA TA SEj SYMBOL 
'(C5200~) 0 
( a5 20011 ) z:s 
MACH 
. • . , . 
, . , 
-. .-
I 
-OJ< ,< 
., 
A A ill 'rA 
A A r A. A ~ A 1\ 
/' 
/ 
~.Rf Y 
oJ .. 
-
L.:7' -
10. 20 25 ao 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 511l. 040-A' ORSITER.B1WiV1Pl~1 
HIIFC TWT 510, 040-4 ORBITER,B1W1V1P1Hl 
0.800 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
o.oon 
0,.0120 
. 
40 
RUDFLR 
0.000 
4'.OClO 
.. 
, 
. 
. 
-
-
-
-
-
50 55 
REFERENCE INFORMATION 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
8REF 5.29ao IN. 
XHRP 5.2070 IN. 
'HRP O.OOUO IN. 
ZHRP 0.6000 IN. 
SC~LE 0.0060 
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C~MPARISDN OF LDNGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUODER FLARE 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET &YMBOL,. 
'C520DSI) 0 
(852008) z:s 
MACH 
CONFIGURATION DESCRIPTION 
HSFC rWT 510, 040-A ORBITER,B1WtV1P1Hl 
HSFC TWT 510, 040-A ORBITER,B~W1V1P1Hl 
0.Sl9' 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0'.000 
0.000 
RUDF'LR 
0.000 
4'.000 
I I , 
-
---
-
-
i -
~-:---
-
.~ 
-
I 
-
55 
REFERENCE INFOPHATION 
5REF 
LREF 
BREF' 
'XMRP 
yMRP 
ilMRP 
SCALE 
16.3700 
3.G570 
'.25120 
5.2070 
0.0000 
0.6000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C~MPARIS~N ~F l~NGIiUDINAL CHARACTERISTICS WITH AND VITHDUT RUDDER FLARE . , 
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U 
. 
• 0<4 
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If 50 10 15 25 a 20 :55 50 55 40 45 
ANGLE crF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL coNFIGURATION DESCRIPTI'oN 
(C52001il) 0 MSFC TWT !51D, (uO-A ORBITERiB1W1Vl'plM1 
(852006) n HSFC TWT !lID, (uO-A ORBITER,B1W1V1P1Ml 
MACH 1.193 
I •. , Is., 
ELEVTR AILRON 
0.000. 0.000 
0.000 0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
4'.000 
REFERENCE JNFORHATION 
S;ti!:F 
LREF 
BREF 
XMRP 
vMRP 
ZHRP 
SCALE 
16.lI700 
3.651'0 
'.2920 
'.20TO 
0.0000 
0.6000 
O.OOtlO 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C~MPARIS~N OF L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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-
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15 10 o 20 25 50 35 40 50 '5 
ANGLE elF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR AIL.RON RUDDER :RUDFLR REFERENCE INF~MATION 
0.000 0.000 0.000 0,000 ~EF 16.3700 SQ.IN. 
0.000 0.000· 0.000 45.000 LREF 3.6570 IN. 
("2009) . 0 MSFC TWT 510, 040-A ORBI TER, B1Wl V1PSH1 
(852000) ZI HSFC TWT 5~0, 040-A. ORBITER,B1W1V1P1H1 
BREF 5.2~20 IN. 
XHRP 5.207U IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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CC1MPARIS"NOF LfjNGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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-
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• 00 
-.01 
a 
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so U 20· .5 3D liS "0 50 
ANGLE 0F ATTACK, ALPHA. DEGREES 
DATA SET SyMBOl. COOFIGURATlON DESCRIPTIoN !rLEVTR AJLRON RUDDER RUDF'LR REFERENCE INFORMATION 
(C'2009 ) ~ MS~C TWT 5iO, 040-A ORBJTER,B1W1V1P1Ml 0.000 0'.000 0.000, 0.000 (8'2008 ) H5FC TWT 510, 040-A ORBJTER,B1W1V1P1Ml 0.000 0.000 0.000: 4'.000 SREF 16.3700 SQ.lH. LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
VHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.e,e SCA~E 0.0060 
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C~MPARIS~N OF L~NGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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so 35 D 25 30 40 
ANGLE ~F ATTACK. ALPHA. DEGREES 
OATA SET SYMBOL CONFIGURATION DESCRIPTION 
(C!l:~009 ) 
(B5~:00e ) 
() HSFC TWT 510, 040~A ORBITER,B1W1VSP1Hl 
Zl HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
2.740 
,< • 
•••. >-, •• "....-•• ~.~ ..... ~-: ...... '""'- ",",",,--,'."::. ~,- - _ .• 
ELEVTR 
0.000. 
0.000 
AILRON 
0.000 
0.000 
RUD0E.R 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
r , , , j , 
-
-
-
-
~ 
45 50 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
XHRP 
YHRP 
ZHRP 
SCALE 
16.3700 
3.657'0 
5.2920 
5.2070 
0.0000 
0.15000 
0.00150 
PAGE 
Sia .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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C~MPARIS~N ~F LONGITUDINAL CHARACTERISTICS WITH ANDVITH~UT RUDDER FLARE . 
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X 
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-.01 
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01. rio SET SYM60L 
(C'200g) 
(6'2008 ) ~ 
HACH 
r r rT r , , . , • , . , , . . • • • • 
~~ 
.-~ 
i?<o. A. A 1#0. 1#0. AI. A 
.Ii. A A 
f-
-
.... 
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-
1-4 o;;;or 
-
~ 
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B 10 eo I!!J 30 55 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIG-URATION DESCRIPTION, 
MaFC TWT 510, 040-1. ORBITER,B1Wl,Y1P1Ml 
MSFC TWT 510, 040-1. ORBITER,B1W1Y1P1Ml 
• 
ELEYTR 
0.000 
0.000 
AI~RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUO"FLR 
0.000 
4'.000 
-, , 
• 
-, I 
· 
· 
· 
· 
t 
-
-
-
-
· 
50 55 
REFERENCE INFORMATION 
SREF 16.3700 sa.IN. 
~REF 3.6570 IN. 
BREF , • 2" 20 IN. 
XMRr 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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COMPARISON ~F LONGITUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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DA TA SET SYMBOL 
(C520091. 0 
(B52006"J n 
HACH 
~ A A A A ~ A A A ..... A 
~ ..... ..... .... 
-
I-'" ..... .... .... ..... ..... 
• 
so 15 20 25 30 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT S10, 040-4 ORBITER,B1W1V1P1M1 
MSFC TWT 510, 040-4 ORBITER,B1W1V1P1M1 
1\ 
.JL'C .. c' , .. _" c.:..:I.\....-.a:,-
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0'.000 
40 
RUDFLR 
0.000 
45.000 
, • 
, , , , 
-
M 
M 
-
-
-
-
I 
45 50 
REFERENCE INFORMATION 
SREF 
LREF 
BREF 
xMRP 
YHRP 
ZHRP 
SCAl.E 
16.37'00 
3.657'0 
!! .2920 
5.207'0 
0.0000 
0.6000 
0.0060 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
1 N. 
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C~MPARISDN ~F LGNGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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-0.111 D 10 15 20. 155· 25 15D 40 45 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFIG.URATION DESCRIPTION EI.EVTR AII.RON RUDDER RUDFI.R REFERENCE INFeR"'A TI oN 
(C'2009) () MSFC TWT 510, 040-1. OR.SITER,B1W1V1P1Ml 
(S'2008) z:s MSFC TWT 510, 040-1. ORBITER,SlW1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3700 SQ .IN •. 0.000 o.oon, 0.000 45.000 LREF 3. G570 IN. 
BREF 5.2920 IN. 
XHR1." 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP O.GOOO IN. 
MACH 0.800 SCALE 0.0060 
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C~MPARIS(1N ~F L(1NGITUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR REFERENCE INFORHATION 
(C5200'" (] HSFC TWT !HO, 040-A ORBITER,B1W1V1P1Ml 
(8520108' Zl MSFC TWT HO, 040-A ORBITER,B1W1V1P1M1 
0.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
Ci.ooo 0.000 0.000 "!S.OOO LREF 3.6570 IN. 
BREF 5.2920 IN. 
xHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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0.2 
~ ~ t::lI 
~ :/ ~ 
ij r 
/ 
r// (J.( 
IX 
-
0,0 
-0,2 
-0," 
" 
-
• I 
-0,. 
o 5 10 30 35 !5 20 25 40 45 
ANGLE GF ATTACK. ALPHA~ DEGREES 
.. 
50 
DATA SET SYMBOl. CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR «EFERENCE INFORMATION 
-
-
. 
. 
-
-
-
-
55 
(C~200~) () HSFC TWT 510. 040-A ORBITER,B1W1V1P1Ml 
(8'2008) Zl HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
0.000 0,000 0.000 0.000 SREF 16,3700 SQ.l",. 
0.000 0.000 0,000 45.000 LREF- 3.4570 -IN. 
BREF 5.21120 IN. 
XHR.. 5 .2070 1 N • 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C(}MPARISON (1F L(jNGiTUDINAL CHARACTERISTICS WITH AND WITHOOT RUDDER FLARE 
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DATA SET aYMBOL CONFIGURATION DESCRIPTION El.EVTR AIl.RON RUDDER RUDFl.R REF.ERENC£ INFcqMATION 
(C'2aa~) () HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(B52008) Z5 MSFC TWT 510, 040-A OR91TER,B1W1V1P1Hl 
MACH 1."57 
0.000 0.000 0.0,00 0.000 SREF 16.:5700 SIa.IN. 
0.000 0.000, 0.000 45.000 LREF :5.6510 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCAl.E O.OOGO 
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COMPARISON OF LGNGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
i •• .. -, ~r • • • • • , .. , , • , , . .... .. 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
• 
-.,--r-
· 
· 
· 
· 
-
-
-
-
-
-
· 
-
-
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DATA SET SyMBOL 'CONFI~URATION DESCRIPTION ELEVTR Al LR.ON RUDDER RUDfLR REFE.RE:HCE INFOR"1A.TlON 
(C5200"') 0 HSFC TWT 510, 040-1. ORBITER,B:&W1Vl.P1M1 
(852008) Zl MSFC TWT 510, ~O-A ORBITER,B1WiV1P1Hl 
M .... CH 1.956 
• 
\, 
• .-,_~~~,-".",=_._,_ ..... O .,."'-"' .... ,.~, ;\\. 
O .• QOO 0.000 CI.OOO 0.000 
0'.000 0.000 O.ooq "!I.ooo 
SREF 16.:5"1'00 SCi! .IN. 
LREF :5.6'"1'0 IH. 
BREF ' .• 2920 IN. 
XHRP '.20'1'0 tN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE" 0.1)060 
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ANGLE OF ATTACK~ ALPHA. DEGREES 
DATA SET SyHBClt. CONFIG-yR~TlcON DESCRIPTlON ELEVTR AI LRON RUDDER RU.DFLR REFERENCE I NFC'RMA Tl ON 
(C520C9) (.) HSFC TWT 5i~0, 04-0-A ORBITER,B1W1V1P1Hl 
(852008) II HaFC TWT 5
c
l0, 040-A OR13ITER,B1W1V1P1Ml 
0.000 0.000 0.000 0.000 SREF 16.3700 SQ·.IN. 
o.oeo 0.000 0.000 4~.000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP '.2e70 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 2.740 SCALE 0.0060 
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COMPARISON ~F L6NGITUOINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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a,4 
a,. 
1.0 
~ D,. 
-J 
U 
o,e 
I-
Z 
W 
>-1 
U 
....... a, .. 
LL 
LL 
W 
D 
U 
0,2 
l-
LL 
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OA TA SET SYMBOl.. 
(C!l2009) 0 
( 952008 ) z:s. 
MACH 
J J J , I • , • J . • • J , -.-
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-l/ ~ 
AJf? 
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10 20 25 !l0 35 40, 45 50 
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ANGLE OF ATTACKF ALPHA, DEGREES 
CONFIGURATION DESCRIPTION. 
HSF"C TWT '10, 040-.4 ORBITER,B1W1V1P1Ml 
HSF"C TWT '10, 040-A ORBITER,BiW1V1P1H1 
3.480 
• 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDF"LR 
0,000 
45.000 
REFERENCE INFOP.HATION 
SREF 18.3700 SQ·. IN. 
LREF 3.8570 IN. 
BREF '.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP o.eooo IN. 
SCALE 0.0060 
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COMPARISON OF L6NGITUDINAL CHARACTERISTICS WITH AND VITHGUT RUDDER FLARE 
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DATA SET SyMBOL 
(C5Zoo9 ) 
(6,'2008 ) ~ 
MACH 
. I I I I I I , , • • t , , .. 
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~ ~ ~ 
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iO 20 $0 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRl,PYlON 
HSFC TWT 510, 0040-A OOBITER,B1W1V1P1Hl 
HSFC TWT 510, 0040-" ORBITER,B1W1V1P1Hl 
• I 
" . 
ELEVTR 
0.000 
0.000 
Al~RON 
0.00,0 
0.000 
RUDDER RUDFLR 
0.000 o.ono 
0.000.' "'!l.000 
, . • . 
-
-
45 5D 
REFERENCE INFORMATiON 
SREF 16.3700 seLIN. 
~REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARISGN ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE elF ATTACK. ALPHA. DEGREES 
DATA SET 8YM130L CONFIGURATION DESCRIPTION ELEVTR AlLRON RUDDER RUOFL~ REFERENCE INFORMATION 
(C5Z00fil) 0 MSFC TWT '10, 040-11 ORBI.TER,81W1V1P1Hl 
(85200$) z:s MSFC TWT !HO, ().40-A ORBITER,81W1V1P1Hl 
0.000 0.000 ·0.000 0.000 
0.000 0.000 0.000 4'.000 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF '.2920 IN. 
XMRP 5.Z070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
MACH 0.000 SCALE 0.0060 
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C~MPARIS~N ~F LDNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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DATA SET SYMBOl. 
(C5200g) 0 
(B!52008) ZS 
MACH 
I , , , 
-
~ 
~ V 
.. W 
f 
.£ V 
I~ V 
'- -~ . .L 
1.0 UI 20 25 50 55 
ANGLE ~F ATTACK, ALPHA. DEGREES 
cONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT !510, 040-A ORBITER ,B1W1V1P1Ml 
0.995 
. ~., , ~ ., ' 
ELEVTR 
0.000 
0.000 
Al~RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
" 
~o 
RUDF~R 
0.000 
45.00Q 
T , , , , , 
, 
-'-
45 50 55 
REFERENCE INFCRMA Tl ON 
SREF 115.3700 SQ.IN. 
~REF ',6570 IN. 
BREF '.21:'20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 (N. 
ZHRP 0.6000 (N. 
SCALE 0.0060 
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COMPARISON OF LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFI~URATION DESCRIPTION ELEVTR AiLRON RUDDER RlIDFLR REFERENCE INFCRMATI~' DATA SET SyMBOL (C5ZIJOg) 0 
(B52008) ZI HSFC TWT 510, 040-A ORBITER,B1W1V1P1HI HSFC TWT 510, 040-A' ORBITER,B1W1V1Pt,Ml G.OOO 0.000 0.000 0.000 SREF 18.3100 SQ.IN. 0.000 0.000 0.000 "".000 LREF 3.857'0 IN. 
BREF 5.2~20 IN. 
, )(HRP 5.2010 IN. 
YHRP . 0.0000 IN. 
Z.HRP 0.500.0 r N. 
MACH 1.1~3 SCALE 0.0060 
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C~MPARIS~N ~F LGNGITUDINAL CHARACTERISTICS WITH AND VITHDUT RUDDER FLARE 
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0 ~ 7 D.l5 
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o 
OAT ... · SET SyMBOL 
(C5200g) 0 
( 85 200S ) z:s 
HACH 
0 ~ ;;: V 
IS 1,0 15 ~ 
ANGLE 
cONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
MSFC TWT !S10, 040-A ~BITER.B1W1V1P1M1 
1.457 
-_ .. ··•· .. 1 __ 
25· 50 55 
eF ATTACK.- ALPHA, DEGREES 
EI,.EVTR AILRON RUDDER 
0.000 0'.000 0.000 
0.000 0.000 0.000 
..... ; " .. -"'- ,,~,:. "", •• .>'~.~ 
• • • 
-
. 
-
1 
-~ 
"1 
-
-
-
-
-
-
-
-
, , 
40 45 50 55 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 16.3700 sa. IN. 
45.000 LREF 3.6570 IN. 
BREF 5.2S20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0'0'0'0 IN. 
ZHRP 0'.600'0 IN. 
SCALE 0.0'0'60 
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C~MPARISON ~F L~NGITUDINALCHARACTERISTICS WITH AND WITHOUT RuDDER FLARE 
s •• 
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0 ... TA SET SyMBOL 
(C52009 ) 
(85200& ) 9 
MACH 
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ANGLE OF ATT~CK, ALPHA, DEGREES 
CONFIGURA.TION· DESC::RIP.TION 
MSFC TWT !il0, 040-A OftBITER,BUJ1.V1P1Ml 
MIIFC TWT 510, 040-... ORBITER,B1W1V1P1Ml 
1.95& 
~ 
• 
ELEVTR 
0.000 
O~OOO 
·"1 LRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDF'L.R 
0.0_00 
,(5.000 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF' 3.&570 IN. 
BREI" 5.292Q IN. 
XHRP 5.Z070 IN. 
yHRP 0.0000 IN. 
ZMRP 0.0000 IN. 
SCALE 0.0060 
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C~MPARISGN ~F L~NGITUOINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE DF ATTACK, ALPHA. DEGREES 
DATA SET SYMBO~ CONFIGURATION DESCRIPTION 
(C52009) () HSFC TWT 510, 040-A ORBITER,B1W1ViplHl 
(B52008) n HSFC TWT 510, 040-A ORBITER,B1W1V1PUU 
HACH 
E~EVTR 
0.000 
0.000 
All-RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
. 
40 
RUDF~R 
0.000 
"5.000 
, . , , , 
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45 50 55 
REFERENCE INFORMATION 
SREF 16.370.0 SQ.IN. 
~REF 3.6570 IN. 
BREF 5. 2920 IN. 
XMRP 5.~070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCA~E 0.0060 
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C~MPARIS~N ~F L~NGITUOINAL CHARACTERISTICS WITH AND WITH~Uj RUDDER FLARE 
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DATA SET SyMBOl. CONFIGURATION DESCRIPTION ELEVTR 
0.000 
0.000 
AILRON 
0.000 
'0.000 
RUDDER 
0.000 
0.000 
I C'2001J) 
1652008 ) 
o MSFC TWT 510, 040-4 ORBITER,B1W1V1P1Ml~ 
;a MSFC TWT 51D, 040-10 ORBITER,BtW1V1P1Ml. 
MACH 
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40 
RUDFLR 
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"5.000 
, , • r r , I 
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45 50 55 
REFERENCE INFOR~AT~ON 
SREF 16.3700 SQ. IN. 
LREF' 5.6570 IN. 
OREF' 5.21J2D IN. 
XMRP 5.2D70 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAl.E 0.0060 
PAGE 396 
'J I. 
, 
, 
" 
f, 
<P, 
.~! 
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DATA SET SYMBOL 
(C!l20DG) 
(052008 ) 9 
MACH 
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ANGLE OF ATTACK. ALPHA. DE~REES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A OR&ITER.B1WS\llP1Hl 
14SFC TWT 510, 040-A ORBIT£R,.BH/lV1P1Hl 
ELEVTR 
0.000 
0.000 
Q • " 
.i"~ - -~1(j, ;-~" l_"'-C"'"""f"'" 
AILRON 
0.000 
0.000 
RUDDER 
O.ooQ' 
0.000 
. 
40 
RUDFLR 
0.01;10 
45.000 
• • . • 
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-
-
-
45 so 55 
REFERENCE INFOP.MATION 
SREF 16.:9700 S9.IN. 
LREF 3.6570 IN. 
BREF 5.292P IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARISON DF LONGITUDINAL CHARACTERISTICS WITH AND WITH6UT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SY~BO~ CONFIGURATION DESCRIPTION . ELEVTR AILRON RuDDER RUDFLR REFERENCE INFORHATlON 
(C52009) () MaFC TWT 510, 040-11 ORBITER,B1W1V1P1Hl 
(852008) n HSFC TWT lIl0, 04Q-A ORBITER,EU\oI1V1P1Ml 
0.000 0.000 0.000 0.000 SREF 16.S7'00 SQ .IN. 
0.000 0.000 0.000 45.000 LREF 3.657'0 IN .• 
BREF 5.2920 IN. 
XMRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH D.eoo SCALE 0.0060 
PAGE 398 
• • , . " 
.• ".,·e ~L",,"~":h:" ,.'~.'t' }:t,jJ1+~,J,...¢e:-:"':_":-'~"~ ·'~""'''d ....... .::. A!~'.. , ...... ~. "o-Y' .•• ,", __ • ~. ,.,_~""...,. "" _;'" ~. R ... __ - .. ,.;.. .~ .... , ... :..: > .. 
"~l 
\ ~ 
.' 
" 
ji!ii _ 
r-, 
• 
• 
a It 
..... 
--l 
. 
D 
..... 1 
t-
< 
a: 
C!) 
< 
a: c 
a 
I 
t-
l..L. 
..... 
--l 
-so 
-3 
-" 
, 
;)',,;-1} 
.. ~. 
C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH ANDWITH~UT RUDDER FLARE 
-1 .. , , I , I I I , , . I , • I I • T I 
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DATA SET SYMBOL. CONFIC;URATION DESCRIPTION ELEVTR 1.,1 LRON RUDDER RUDFLR REFERENCE I NFORMA T I ON 
· 
· 
· 
-
-
~ 
· 
-
~ 
-
-
(C5200g) () MSFC TWT 510, 040-A Q,BITER,B1W1V1P1Hl 
(952008) ZI MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml !l.ooo a.. DOD 0.000 0.000 SREF 16.3700 So.IN. 0.1100 0.000 0.000' "5.000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP' 0.6000 tN. 
SCALE 0.0060 
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COMPARISON ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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ANGLE OF ATTACK," ALPHA, DEGREES 
DATA 3ET SYMBOL. CONFIGURATION DESCRIPTION, 
(C5Z009) () HSFC TWT 510, 040-4 ORBITER,SIW1V1P1Hl 
(852006) 2l ,",SF'C TWT !lID, 040-4 ORSITER,B1W1V1P1Hl 
ELEVTR AILRON RUDDER RUDF'LR REFERENCE INFClRfotATlON 
0.000 0.000 0.000 ii.ooo 
0.000 0.000 0,.000 45.000 
.. ' 
SREF' 
L.RE'F' 
BREI" 
)CHRP 
YHRP 
ZHRP 
SCAL.E 
~,~,,' Jl 
lt1.:S700 
5.8570 
5.292,0 
5.,207'0 
0.0000 
0.8000 
0.0060 
PAGE 
~_., .•... _., __ ~,.,...:.,"",,~~~~:.:....~ ", __ ~ • .u.{.~I"~><:.'""I.""'!' ,~_" _., ';;'_"::':>.;".:k."\~.,""~\",_"W,."""", '~;'~"""~'_~'~~~;"'~'f":~"'L~~rri>J.~t;~:.;~l~.~,~~~:?"" ~.".:... '-'-4.t-' .... " ",._ ..... ,,;,;;._ .•.• _.~ "'""'J'~d-" ~Q •. ~, •. ~.lJ~, ..... ~-:.. 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
400 
d 
\ , 
, 
, 
·F·.es~·~"""m. ........ --------~~----~--~--.---------------------------~----~-------------~~~--~ -~ - -- ~~7 -
~ 
I 
~ 
t~:;~_ 
COMPARIS~N CF L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOl.. CONFIGURATION DESCRIPTION REFERENCE I NF~M"A TI ON 
(C!I~009 ) 
(652006 ) 9 MSFC TWT !S10, 040-A ORBITER,81W1V1P1Ml MSFC TWT !S10, 040-11 ORBITER ,B1W1V1P1Ml 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
SRE~ 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.Z070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.4'7 
SCALE a.0060 
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C~MPARIS~N ~F LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBOL CONFIGU~ATION DESCRIPTION ELEVTR AILRON RUDDER RUOFLR (C52009 ) ~ M5FC TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 0.000 (952008 ) MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 45.000 
REFERENCE I NFO~MA TION 
SREF HI.3TOO Sa.IN. 
LREF S.G570 IN. 
BREF 5.21920 IN. 
XHRP 5.Z070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
I<ACH 1.956 SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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ANGLE OF ArTACK~ ALPHA. DEGREES 
OA T,I: SE T SYMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR ~EFERENCE INFOR"IATlON 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.0' .• ; 0.000 0.000 0.000 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 45.000 (B~200e i ~ (CH'OI)9 ) SREF 16.3700 SQ.IN. LREF 3.6570 IN. 
BREF 5 .2920 IN. 
XHRP 5.207D IN. 
YH~P 0.0000 IN. 
ZHRP 0.6000 IN. 
j14ACH 2.740 SCALE 0.0060 
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C~MPARISDN DF LDNGITUDINAL CHARACTERISTICS WITH AND WlTHCUT RUDDER FLARE 
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OATA SET SYMBOL 
(C!lg009 ) 
( 652008) ~ 
MACH 
. I J J , . . . . . I • , J 
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so 20 1£5 so 35 
ANGLE GF ATTACK. ALPHA, DEGREES 
CONF'IC;URATIoN DESCRIPTION 
HSF'C TWT 5iO, 040-4 ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-4 ORBITER,B1W~ V1P1H1 
ELEVTR 
0,000 
0'.000 
AILRON 
0.000 
0: •. 000 
RUDDER 
0.000 
0,000 
, I 
• 
40 
RUOI'"LR 
0.000 
.$5.000 
, .... • • 
-
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-
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-
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· 
45 50 55 
REFER.ENCE INFORMATION 
SREF' 16.3700 SQ .1N. 
LREF 3.6570 IN. 
SREI'" 5.2920 IN. 
XMRP 5.201'0 lN, 
YHRP 0.0000 IN. 
ZHRP 0.6000 aN. 
SCALE 0.0060 
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CGMPARIS~N ~F LGNGITUOINAL CHARACTERISTICS WITH AND WiTHGUT RUDDER FLARE 
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OA TA SET SyMBOL 
C C5'Z009) 
C 852008) ~ 
MACH 
• 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC ,TWT 510, 040-A ORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
0.000 
. ' 
.. ~.. . 
AILRON 
0.000 
0.000, 
RUDDER 
0.000 
0.000 
" 1,1 U 
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RUPFLR 
0.000 
45.000 
• • •••• 
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-
-
-
45 so' !!I 5 
REFERENCE I NFORMA T1 ON 
SREI'" 16.5700 SQ.IN. 
LREI'" :11.6570 IN. 
BREI" 5.25120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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COMPARIS~N ~F LGNGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET SYMBOl. CONFIGURATION DESCRIPTION 
(C52009) ().. HSFC TWT 510, 040-4 OR91.ER,B1W1VIP1M1 
(052008) ZS MaFC T~T '1Q, 040-A ORBITER,81W1V1P1Ml 
MACH 0.800 
• 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
O.OOQ 
RUDDER 
0.000 
0.000 
RUbFLR 
0.000 
"'.000 
. , , • -T 
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-
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· 
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-
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REFERENCE INFQqMATION 
SREF 16.3700 SQ .IN. 
LREF 3.6'70 IN. 
BREF , .211201111. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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LIFT C~EFFICIENT SQUARED. CLSQR 
DATA SET SYMBOL CONFIClURIITlON. DESCRIPTION ELEVTR AILROO RUDDER RUDFLR REFERENCE INF~"'ATION 
(C5Z009) 0 HSFC T\OT 5~O, 040-A ORBITER,B1W1V1PU41 
(B5Z008) z:s MSFC TWT !ItO, 040-4 ORBI TER, B1W1 V1P1M1 
0.000 c.OOO 0.000 0.000 SREF 16.:1700 SQ.IN. 
O,OtlO 0.000 0.0004'.000 LREF 3.6!170 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 0.995 
SCALE O.OOGO 
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LIFT C0EFFICIENT SQUARED. CLSQR 
DATA SET SyMBOL. CONFlGURATlON DESCRIPTION 
(C52009) 0 MSFC TWT 510, 040-A ORBITER,B1W1V1.P1Ml' (B'~008) Z! MaFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MACH 1.1113 
ELEVTR- AIL.RON RUDDER RUDFLR REFERENCE INFORMATION 
0.000 0.000 0.000 0.000 SREF 111.31"00 SQ.IN. 
0,000 0.000 0.000 45.,000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
xHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.11000 IN. 
SCAL.E, 0.0060 
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LIFT C~EFFICIENT SQUARED. CLSQR 
.-~. 
DATA SET SYMBOL CONFIGUR.\TION DESCRIPTION 
(C5200Q) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(B52008) II MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MACH 1.457 
ELEVTR A,ILROH RUDDER RUDFLR REFERENCE INFORMATION 
0.000 0.000 0.000 0.000 SREF 16.37'00 SQ.IN. 
0.000 0.000' 0.000 45.000 LREF 3.657'0 IN. 
BREF 5.2920 IN. 
XMRP 5.20TO IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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LIFT COEFFICIENT SQUA~ED~ CLSQR 
DATA SET SyMBOL COlI/FIGURATION DESCRIPTION 
(C5200S> () MSFC TWT 510, 040-A ORBITER,81W1V1P1Ml 
(B52008) Zl MSFC TWT 510, 040-A ORBITER,B1W1Vl~lMl 
ELEVTR AILRON RUDDI!':R RUDFLR REFERENCE INFOPHA'fION 
0.000 0.000 0.000 0.000 SREF 18.3700 SQ.IN. 
O.QOO 0.000 0.000 "5.000 LREF 3.6'70 IN. 
BRE'F 5 • 29l!::0 IN,. 
XHRP 5.2070 IN. 
YHRP O.ODOO IN. 
ZH~P 0.8000 IN. 
SCALE 0.0060 
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CGMPARIS~N GF L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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LIFT C~EFFICIENT SQUARED. CLSQR 
DATA 8ET SyMBOL 
(C52001)' 0 
(652006) n 
CoNFI(;URATION DE~CRIPTION 
HSFC TWT 510, O4O-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, O4O-A ORBITER,B1W1V1P1Ml 
MACH Z,140 
ELEVTR 
0.000 
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REFERENCE INFOPMATlON 
SREF 16.1I700 SQ. IN. 
L.REF '.6570 IN. 
BREI" 5.25120 IN. 
XHRP 5.i!1;l?'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.00110 
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DATA SET SyH~Ol.. CONFIGURATION DESCRIPTION 
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LIFT C~EFFlcrENT SQUARED. CLSQR 
ELEVTR AI LRON, RUDDER RUOFLR REFERENCE INFCRt4ATlON 
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(C52009) () MaFC TWT 510, 040-AORBITER,B1W1V1P1Hl 
. (B52008) ~ HaFC TWT 510, 040-A ORBITER,B1W~V1P1Hl , 0,. 000 O. (joe a .000 0.000 SREF 16.5700, SQ .IN. o. DOCI D. 000' 0 • 000 45.000 LREF 3.651'0 IN. 
aREF 5.2820 IN. 
XMRP 5.C!OTO IN. 
YMRP 0.0000 IN. 
ZHRP , 0.6000 IN. 
SCA&.E 0.0060 
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C~MPARlS6NGF LGNGITUDINAL CHARACTERISTICS WITH AND VITHOOT RUDDER FLARE 
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LIFT COEFFICIENT SQUARED. CLSQR 
DA TA SET SYMS()L 
(C~ZOOg ) 
(652008 ) 9 
MACH 
CONFlvURATION DESCRIPTION 
HSFC TWT 510, 040-A OR6ITER,B1W1Vl.P1Hl 
MSFC TWT 510, 040-A ORUITER,B1W1V1P1Ml 
EL.EVTR 
0.000 
!l.ooo 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUD!'"LR 
0.000 
45.000 
, , 
, -
. 
-
+ 
2.6 
REFERENCE INF~MATION 
SRE!'" 16.3700 SQ.IN. 
LREF 3.6570 IN. 
eREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.8000 IN. 
0.0060 
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CGMPARIS6N GF L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE .
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D.C 
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0.2 
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-0.2 
-0.4 
-o.e 
.ao 
, T ~f , 
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-
.25 .20 .15 .10 
. • 'T ,. -.- J I , 
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-
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7 ..... ~ r -JI I 
I (~ d) rI, f 
-
-
-
-
-
-
-
. . 
.05 .00 -.10 
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PITCHING MQMENT COEFFICIENT. ClM 
DATA SET SYMBOL CONFlGoURIITION DESCRIPTION ELEVTR II I LRON RUDDER RtJDFLR . REFERENCE I NFORMA TI ON 
(C5200~) () MSFC TWT 510, 040-A ORBITER,B1W1V1PIHl 
(B52000) z:s MSFC TWT 510, 040-.-, ORBITER ,B1W1V1P.1Hl 0.000 0.000 0.000 0.000 SREF 11$.3700 SIl.IN. 0.000 O.Oilo 0.000 .5.000 LREF 3.6570 IN. 
BREF 5.2~20 IN. 
xHRP 5.2070 IN. 
YHRP O.OOUO IN. 
ZMRP 0.1$000 IN. 
MACH 0.800 SCALE 0.0060 . 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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t-
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-l 
I..e 
1..4 
I..a 
1..0 
a •• 
iJ.G 
0.4 
0.2 
0.0 
-0.2 
-0.4 -" 
-D.G 
.110 
, 
• 
, 
, 
-
I I I •• .......L 
.25 .eo .10 
T -..- , . , , • 
, 
-
-
~ ~ -~ .P 
V ¢l ) . 
,/ 
V ? V 
-1 / 
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.. 
.05 .CO - .10 -.15 
PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SYMBOl. CONFIGURATION DESCRIPTION EI.EVTR AI LRON RUDDER RUCFI.R REFERENCE I NFC!<MA TI ON 
(C5200g) () HSFC TWT 5~O, 040~A ORBIT~R.B1W1V1P1Ml 
(B52006) Z! HSFC TWT 510, 040-A ORBITER,B1W1Vlp·1Hl 
0.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
0.000 0.000 0.000.5.000 LREF" 3.6570 IN. 
BREF 5,2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
MACH 0.995 
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C~MPARIS(1N ~F LCNGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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i •• 
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l.O 
g •• 
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PITCHING MOMENT COEFFICIENT. ClM 
I r I 
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-
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- .15 
DA'fA $ET SyMBOl- CoNFIGURATIoN OESCRIPTIoN ELEVTR AU.RON 
(C92009) () MSrC TWT 510, 040-A ORBIT~RtB1W1V1P1Ml 
R'JOOER RUOrloR REFERE'NCE I NFC'~HA Tl ON 
(852008 j n M!lFC TWT 510, 040-A ORBITER ,B1W1V1P1Ml 0.000· 0.000 0.000 O.OOb $REF U5.3700 SQ.IN. 0 •• 000 O~OOO ., 0.000 45.000 LREF 3.6570 IN. 
BREF' 5.2920 IN. 
XHRP 5.2070 IN .• 
"M~P 0.0000 IN. 
ZHRP 0.61lDO IN. 
HACH 1.1g3 SCALE 0.0060 
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C~MPARIS~N ~F LONGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
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PITCHING MeMENT C~EFFICIENT. CLM 
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OATA SE r SyMBOL CONFlC;URATlON O~SCRIPTlON EI:EVTR AILRON RUDDER RUOFL.R REFERENCE I NFC!HIA Tl ON 
(CS200~) () MSFC TWT SlO, 040-A ORBITER,B1W1V1P1Ml 
(B52008) Zl HSFC TWT SlO, 040-A ORBITER,B1W1V1P1Hl 
MACH 1.457 
0.000 0.000 
0.000 0.000 
,-..:.:J 
.~;~ .. -.- .. -~. 
0.000 0.000 
0.000 4'.000 
SREF 16.'700 SQ. IN. 
'-REF 3.6570 IN. 
BREF '.21120 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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COMPARrsm~ ~F LDNGITUDINAL CHARACTERISTICS, WITH AND VITHDUT RUDDER FLARE 
, , 
i ••• 
i •• 
i .0 
D •• 
.J 
U 
. D.G 
I-
Z 
W 
.... 
U 
...... 0.4 
lL. 
lL. 
W 
0 
U 
I- 0.2 
lL. 
.... 
_1 
0.0 
-0.2 
-0." 
-0 •• 
. .aD· 
DATA SET SyMBOL. 
(0::52009) 0 
(852008) Zl 
HACH 
, , , . . . , . . . , 
/ ) J 
~/ I 
--J I.J 
" , 
--L. 
.20 .i5 .• 10 .00 
PITCHING M~MENT C~EFFICIENT~ CLM 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, ~D-A OR6ITER,B1W1V1Pl"1 
MSFC n~r al0, 040-A.0Fl61TER.B1W1V1P1Hl 
/4'. (! ;) 
~. 
ELEVTR AILRON 
0.000 0.0001 
0.000 O.OOtl 
RUDDER RUDFLR 
0.000 0.000 
0.000. 45.000 
, , , 
"'J 
. 
I -
t 
-
-
-
-
j 
-.15 
REF'ERENCE INFORMATION 
SREF' lG.3700 SQ .IN. 
LREF' 3.1I!l70 IN. 
BREI" !I.21120 IN. 
XHRP !I.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCAL.E 0.0060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITH~UT RUDDER FLARE 
1.0 I I . . 1 I . ,I , 
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PITCHING MOMENT COEFFICIENT. ClM 
CATA seT SYMBOL CONFiGURATION OESCFIIPTIOfII ELEVTR A I LROfII RUDDER RUDFLR REF"ERENCE I NFORMA TI ON 
(C52009) (.) HSFC TWT 510, o.O-AORBITER,B1W1V~P1Ml 
(652008) 2l MSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 O.OllO 0.000 0.000 0.000 SREF 16.3700 SQ.l"'. 0.000 . 0.000 0.000 "5.000 LREF 3dJ570 IN. 
BREF 5.2~20 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 2.740 SCALE O.OOGO 
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C~MP AR I S~N OF L(1NG I TUO I NAL CHAI~ACTER I ST I CS WITH AND W I THOU r RUDDER FU\RE 
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PITCHING MOMENT COEFFICIENT,' eLM 
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OA TA 5E r SYMBOL 
(C5200g) 0 
(e52001l) ZI 
CONFJGURATION DESCRJPTION ELEVTR AILRON RUOOER RUOFLR REFERENCE INFOfi/olA TlON. 
MACH 
MaFC nIT 510. 040-A 9RBITER,B1W1V1PJMl 
MSFC TWT 510, 040-04 ORIHTER,B1WI.V1P1M·1 
, 
;~) 
.~. 
'-". ~ ~~. -=-~--~ , ... ""'.~ ...... ~- .-
0.000 0.000 0,000 o.oeo 
0.000 a.ooo 0.000 4'.000 
SREF 16.3700 SQ .11'1. 
LREF 3, "'70 .11'1. 
BREF 5.2g20 IN. 
XHRP 5.2070 IN, 
VHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.1:1060 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
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D." 
D.e 
D.4 
D.2 
D.D 
-D.2 
-D.4 
-D •• 
.ao 
DATA SET SyMBOL 
(C!lZ009) 0 
(B52000) lS 
MACH 
I , • . 
, 
• • 
. , , . . . 
. 
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; 
-
-
-
-
~ •. 
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PITCHING MCMENT CCEFFICIENT. ClM 
CONFIC;URATION DESCRIPTION 
HSFC TWT 510, 040-4 ORBITER,B1W1Y1P1Ml 
MSFC TWT 510, 040-A ORBITER,IUt./1V1PUoU. 
ELE;VTR 
0.000 
0'.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000· . 
0.000 
RUDFLR 
0.000 
4'.000 
REFERENCE lNFORMATION 
SREF' 16·.~TOO SQ.IIf. 
LREF 3.65TO IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~MPARIS~N OF L~NGITUDINAL CHARACTERISlICS WITH AND WITHOUT RUDDER FLARE 
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PITCHING MDMENT COEFFICIENT, elM 
, 
OATA SET 8yMS-':IL CONFI<;URATlON, DESCRIPTION ELEVTR AU.RON RUDDER. RUDFLR REFERENc::E INFO,HIAUON 
(C52009) () MSFC TWT 510, 040-A ORBITER,B1W1V!P1Ml 
(852008) n MSFC TWT 510., 04D-A~ORBITER.Bll"'lV1P1Ml 0.000 0.000 .0 .• 000 0.000 SREF 18.3700 SQ.IN. 0,000 0.,000 0.000 45.000 LR~F 3.15570 IN. 
BR£F '.2920 IN. 
XMRP n.2D7o IN. 
VMRP 0.0000 IN. 
ZMRP 0.8000 IN. 
MACH 0.800 SCALE 0.00150 
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C~MPARIS~N ~F L~NGITUDINAL CHARACTERISTICS WITH AND WITHDUT RUDDER FLARE 
I.e , , , . • • • I , , , . , • . , • , , • • 
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PITCHING MOMENT C~EFFICIENT, ClM 
DATA SET SYMBOl.. CONFIGUR.ATlON DESCRIPTION 
(C5200Sl) 0 MSFC TWT 510, 040-110 OftBITER,611.tlV1P1Ml 
(052008) ZI M5FC TWT 510, 040-4 OftBITER,B1W1V1P1MS 
MACH 0.Sl95 
EL.EVTR AI L.RON RUDDER RUDFL.R REFERENcE lNFORHA Tl ON 
0.000 0.000 0.000 0.000 SREF 16.31'00 SQ.IN. 
0.000 0.000 0.000 "'.000 L.REF '.6'TO IN. 
BREI'" 5.l1!~20 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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CDMPARIS6N ~F LONGITUDINAL CHARACTERISTICS WITH AND WITHOUT RUDDER FLARE 
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PITCHING MOMENT COEFFICIENT. elM 
DATA SET SYMBOL CONFIGURATION DESCRIPTION _ EI.EVTR AtLRON RUDDER RUDFLR REFERENCE INF~"'ATION 
1[1.,j .~ 
(C!!200S) .0 MSFC TWT 51D, 040-A'ORBITER,B1W1V1P1M1' 
(B!!200Sl 2l MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MACH 1.103 
~ 
" ~. 
0.000 0.000 0.000 
0.000 0.000 0 .• 000 
0.000 SREF 113.3700 SQ.IN. 
45.000 LREF 3.el570 IN. 
BREF !!.l!il20 IN. 
XMRP 5.2070 IN. 
'I'MRP 0,0000 IN. 
ZHRP o.eooo rN. 
SCALE 0.0060 
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CGMPARISON rJF L~NGITUOINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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PITCHING M~MENT C~EFFICIENT. ClM 
DATA SET'SYMaOL CONFIGURATION DESCRIPTION 
(C'2001i) 0 H!lFC TWT 510,040-1. OftafT.ER,EllW1V1P1Ml 
(B'2008) n H!lFe iWT 510, 040-1. OftBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
0.000 
1.ILRON 
0.000 
0.000 
RUDDER RUOFLR 
0.000 0.000 
0.000 45.000 
REFERENCE INFORHATION 
~EF 16.3700 SQ. IN. 
LREF 3.6'70 IN. 
P"REF 5 .2920 fN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IlL 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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COMPARIS~N "F Ll1NGITUDINAL CHARACTERISTICS WITH AND WITHOOT RUDDER FLARE 
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DA fA SET SyMOOL 
(C5200g) 0 
(B52008) 2l 
MACH 
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PITCHING MOMENT COEFFICIENT. ClM 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-04 ORBITER,B1W1V1P1N1 
NSFC TWT 510, 040-04 ORBITER.,B1W1V1P1Ml 
ELEVTR AILRON RUDDER RUDFLR 
0.000 thOOO 0.000 0.000 
0,000 0,.000 0.000 '" .000 
REFERE~'CE INFoRMATION 
SREF 16.3700 SQ.IN. 
LREF 3.G570 IN, 
BREF '.2~20 IN •. 
XHRP 5.2070. IN. 
YMRP 0.0000 IN. 
ZMRP O.SOOO IN. 
SCALE 0.0060 
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COMPARIS~N ~F L6NGITUDINAL CHARACTERISTICS WITH AND WITHGUT RUDDER FLARE 
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PITCHING MDMENT CDEFFICIENT. ClM 
DATA SET SYM130L CONFIGURATION DESCRIPTION 
(C5Z009) () HSFC TW1 510, 040-04 ORBITER,B1W1V1P1Ml 
(B52oo8) n HSF'C 110'1 510, 040-04 ORBITER,BlW1V1PUfl 
MACH 2.740 
ELEVTR AILRON 
0.000 D.OOO 
0.000 0.000 
RUDDER RUDFLR 
0.000. 0.000 
0.000 45.000 
REFERENCE INF"CRMAUON 
!lREF 16.5700 SQ. IN. 
LRE!'" :I .11570 IN. 
BRE!'" 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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DATA SI::T SYMBOL 
(C'200g) 0 
( a"2008 ) ZS 
HAC~ 
PITCHING MOMENT C~EFFICIENT. ClM 
CONFI~URATION DESCRIPTION 
HSFC TWT '10, 040-A QRSITER,SlW1V1P1Hl 
MSFC TWT '10, 040-A ORBrTER,B1W1V1P1Hl 
ELEVTR 
0.000 
,0.000 
AiLRON 
0.000 
0.000 
,RUDDER 
0.000 
0.000 
RtJDFI..R 
0.000 
45.000 
-
-
-
-
-
REFERENCE INFORMA TION 
SREF 1~.S700 SQ.IN. 
LREF 3.6570 IN. 
SREF 5.egZo IN. 
XHRP !I.Z070 IN. 
'MRP ~.oooo IN. 
ZHRP O.GOoo IN. 
SCALE 0.0060 
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C~MPARIS~N ~F L6NGITUDINAL CHARACTERISTICS WITH AND VITHGUT RUDDER FLARE 
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O!\T!\ SET SYMBOL. 
CCSZOO!J) 0 ( as ZOOS) z:s 
MACH 
- . , , , • 
, I , , , , I I . 
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PITCHING M~MENT C~EFFICIENT. ClM 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
H3FC TWT 510, ~0-AORBITER,B1W1V1P1Ml 
ELEVTR 
0.000 
0.000 
A 1.LRON . RUDDER 
0.000 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
45.000 
REFERENCE INFO~MATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF !1,2920 IN. 
XMRP 5.2070 IN. 
YHRP O.OUOO IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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AILER~N EFFECTIVENESS WITH 20 DEGREES ELEVON DEFLECTION 
l.O 
t." 
i •• 
l.O 
a •• 
a.e 
u.4 
a.1: 
a.a 
-0.2: 
-a.4 
-a.e 
o 
HACH 
1.956 
:5.400 
, , I I I , , , , , , , , .. • I , . , , . 
/ 
,V - It 
r;Ii1 
V 
V 
/ 
,/' ~ / ~ 
/ ".... V II'" 
V ;/' ) ,,/ 
1/ V V-
,. 
I l 
o o !l 10 20 50 
ANGLE ~F ATTACK. ALPHA. DEGREES 
PARAMETRIC VALUES 
BETA 0.000 ELEVTR, - 20.000 
AILRON 
RUDDER 
20.000 RUDFLR 
0.000 
45'.000 
. . •• I , .. • • I 
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I 
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. 
-
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35 40 45 50 55 
REFERENCE INFORMATION 
Sf!E'F 16.:5700 sa.IN. 
LREF 5.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 Ifl. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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SYMBOL 
~ 
.. 
G. 
~ 
a 
BETA 
AILRoN 
RUDDER 
...L 
. . I , , . , . . . . . .. 
L..A .A ~ 
a 
~ k ~ ~ .AA ..... ..... ""t:i- It 
~o . -~ ~ ~ ~ ~ b.,..,..e: 
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• ...L i 
D 5 so 15 eo 125 50 
ANGLE OF ATTACK. ALPHA. DEGREES 
PARAMETRIC VALUES 
0.000 ELEVTR 
20.000 
0.000 
NUDFLR 
- 20.000 
45.000 
DATA HIST. CODE V*~ 
55 
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40 50 55 
REFERENCE INFORMATION 
SREF 105.3TOO sa .IN. 
LREF 3.65TO IN. 
&REF 5.2~20 IN. 
XMRP 5 •. 20TO IN. 
YMRP 0.0000 IN. 
ZMRP O.SOOO IN. 
SCALE O.OOSO 
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AILER~N EFFECTIVENESS WITH 20 DEGREES EI EVON DEFLECTION ~ 
.10 , 
••• 
••• 
.114 
• all 
.ao 
.1. 
.10 
.14 
.111 
.10 
.0. 
.00 
.04 
.02 
.00 
.00 
.00 
.DD 
o 
MACH 
1.IJ56 
3.480 
, , J " . 
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10 1.5 20 25 ao 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
BETA 
All-RON 
PARAMETRIC VALUES 
0.000 
20.000 
ELEVTR 
RUDFI-R 
RUDDER 0.000 
- 20.000 
45.000 
MSFC TWT 510, 040-A ORBITER.BIWIVIPIMI CA52S17) 
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REFERE/;ICE INFORMATION 
SREF 1fi>.:57DD SQ. IN. 
LREF :5. 85 70 1 N • 
BREF 5. ZIJ20 IN. 
XHR P 5 • 2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0080 
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AILER~N EFFECTIVENESS WITH 20 DEGREES ELEVON DEFLECTION 
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ANGLE ~F ATTACK!' ALPHA, DEGREES 
SyMBOL. HACH PARAMETRIC VAL.UES REFERENCE INFORMA TI':~S 
~ 1.0515 BETA 0.000 ELEVTR - 20.000 3.-4&10 AIL.RON 20.000 RUDFL.R 411.000 
RUDDER 0.000 
~EF 115.3700 sa.IN. 
LREF 3.e!l70 IN. 
BREF !I.2020 IN. 
XHRP ,.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
DATA HIST. CODE 
SCALE 0.0060 
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SYMBOL MACH 
S.G56 
~ •• 80 2 
J -, ., t 
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ANGLE OF ATTACK, ALPHA, DEGREES 
BETA 
AfLRON 
RUDDER 
PARAMETRIC VALUES 
0.000 £L~VTR - 20.000 
20.000 RUOF~R 45.000 
L1.000 
DATA HrST. CODE V*~ 
MSFC TWT 510, 040-A ORBITER,BIWIV1PIMI CA52S17) 
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RE,/"ERENCE INF"ORI4ATION 
SRE!'" 16.;:1700 SQ.IN. 
LREF" 3.8570 IN. 
BREF 5.2G20 IN. 
XHR P 5 .2070 IN. 
YHRP a.oooo IN. 
ZMRP 0.8000 IN. 
SCALE 0.006U 
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AILERGN EFFECTIVENESS WITH 20 DEGREES ELEVON DEFLECTIeJN 
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ANGLE OF ATTACK, ALPHA. DEGREES 
SYMBOL MACH PARAMETRIC VALUES REFERE:NCE INFORMATION 
~ 1.856 BETA 0.000 ELEVTR - 20.000 ::1.480 AILRON 20.000 RUDFLR 45.000 
RUPOER 0.000 
SREF' 16.::1700 SQ.IN. 
LREF :5.6'70 IN. 
BREI" 5.2820 IN. 
XHRP 5.2070 IN. 
YHRP O.UOOO IN. 
ZHRP o.eooo IN. 
DATA HI ST. CODE SCALE 0.0060 
MSFC TWT 510. 040-A ORBITER.BIWIVIPIMl CA52S17) 05 NOV 71 PAGE 435 
""",1 
, 
, 
., 
0 
U 
. 
f-
:z: 
W 
...... 
U 
...... 
IJ.... 
lJ.. 
W 
0 
U 
t!) 
< ~ 
0 
it 
:?," 
:,4v"'pJ;1l 
-..,.- -----~ -. -
AILER~N EFFECTIVENESS WITH 20 DEGREES ELEV~N DEFLECTIDN 
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ANGLE OF ATTACK. ALPHA, DEGREES 
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SyMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
~ 1.10)'6 BETA 3.480 AI LRON 0.000 ELEVTR - 20.000 20.000- RUDFLR 4'.000 
RUDDER 0.000 
DATA HIST. CODE V*~ 
MSFC TWT 510, 040-A ORBITER.BIWIVIPIMI 
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SREF 
LREF 
BREF 
XHRP 
'l'HRP 
ZHRP 
SCAI.E 
(A52S17)· 05 NOV 71 
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10.5700 
5.6570 
5.21120 
5.2070 
0.0000 
0.15000 
0.0060 
PAGE 
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ANGLE OF ATTACK, ALPHA. DEGREES 
SYMBOL 
~ 
PARAMETRIC VALUES 
BETA 
AILRON 
0.000 
20.000 
~UDDER 0.000 
ELEVTR 
RUDF'LR 
DATA HlST. CODE V*G 
- 20.000 
4!1.000 
MSFC TWT 510. 040-A ORBITER,BIWIVIPIMI 
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REFERENCE INFORMATION 
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AILER~N EFFECTIVENESS WITH 20 DEGREES ELEVGN DEFLECTION 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
5Y,'fBOL. MACH PARAMETRIC VA~UES 
~' i.O~~ BETA 0.000 EL'EVTR - 20.00Q 
3.'480 An.RON 20.000 RUDFLR 4'.000 
RUtJOER 0.000 
01. TA HUT. CODE *G 
MSFC TWT 510. ~40~A ~R8ITER.BIWIVIPIM1 (852517) 05 
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55 40 45 50 55 
REFERENCE INFORMATION 
SREF 16.:S700 SQ .IN. 
LREF 3.6570 IN. 
BREF 5. 1t1l20 IN. 
xHRP 5.2070 IN. 
yHRP 0.0000 IN. 
ZMRP o.eooo IN. 
SCALE 0.0060 
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AILER~N EFFECTIVENESS WITH 20 DEGREES ELEVON DEFLECTION 
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ANGLE "F ATTACK. ALPHA. DEGREES 
SyMBOL MACH PARAt4ETR I C VALUES REFERENCE INFORM~TION 
~ 1.1i156 BETA O.'ilDO ELEVTR - 20.000 5.""0 AILRON 20.000 RUDFLR '45.000 
RUDDER 'J.OOO 
SREF 16.3700 SQ.lN. 
LREF ll'.6570 IN. 
8REF 5.2920 IN. 
XMRP 5.2070 IN. 
'(HRP' 0.0000 IN. 
ZHRP O.GOOO IN. 
DATA HIST. CODE 
SCALE a.fioeo 
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AILERON EFFECTIVENESS WITH· 20 DEGREES ELEVON DEFLECTION . 
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ANGLE OF ATTACK, ALPHA. DEGREES 
PARAMETRI~ VA~UEs 
BE:TA 0.000 ELEVTR 
Al~RON 
RUDDER 
20.000 
0.000 
RUDF~R' 
DATA HIST. COOE "'~ 
- 20.000 
-45.000. 
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REFERENCE INFORM/. nON· 
sREF 16.l5TOO Sq .IN. 
~REF 3.&5TO IN. 
BREF 5.21120 IN. 
XHRP 5.20TO IN. 
,(HRP 0.0000 IN. 
ZHRP O. 6000 IN. 
SCALE 0.0060 
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DRAG COEFFICIENT. CO 
SYMBOL PARAMETRIC VALUES 
.~ BETA AILRON 
RUDDER 
0.000 ELEVTR 
20.000 
0.000 
DATA HIST. CODE 
RUDFLR 
20.000 
4!1.000 
MSFC TWT SID. 040-A ORBITER.BIWIVIPIMI CA52S17) 05 
• 
0.8 
~\ 
1 I 
...... _.!:"",/ 
D.e 
SREF 
LREF 
&REF 
XHRP 
YHRP 
zHRP 
SCALE 
NOV 71 
T J I • .. 
-
-i 
.+-; 
. 
-
-
''''j.. 
-
1.0 
16.3700 SQ .IN. 
3.15!170 IN. 
!I.2920 IN. 
, .2070 IN. 
0.0000 IN. 
o.eooo IN. 
0.0060 
\ 
\ 
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AILERON EFFECTIVENESS WITH 20 DEGREES ELEV6N DEFLECTION 
-l 
U 
.. 
t-
Z 
W 
..... 
U 
..... 
lL. 
lL. 
W 
0 
U 
l-
lL. 
..... 
...J 
I •• -. 
l •• 
f..a 
Q.e 
D •• 
0.4 
D.e 
0.0 
-D.e 
-0.4 
-0.'" 
.ao 
SyMBOL MACH 
~ S ,.g,O :5.400 
I I I I , , • 
. , ' J J • 
. 
I 
t I 
-
~ j r 
rl 
I I 
~' 1 C?l 
. . 
.15 .la .a5 .ao .ao .ao 
PITCHING MeMENT COEFFICIENT. elM 
PARAMETRIC VALUES 
BETA 0.000 ELEVTR 
AILRON 20.000 RUDF"I.R 
RUDDER' , 0.000 
DATA HlST. CODE V*G 
- 20.000 
045.000 
-.- "T"T 'T .. J 
-
· 
· 
· 
· 
.00, 
-.a5 -.lO -.S5 
REFERENCE, I NFOfU4A Tl ON 
SREF 115.:5700 SQ.IN. 
LREF l1.6'70 ,IN. 
BRE". 5.2"20 IN. 
XHRP 5.Z070~ IN. 
YHRP 0.0000 IN. 
ZMRP 0.0000 IN.' 
SCALE 0.0060 
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AILER~N EFFECTIVENESS WITH 20 DEGREES ELEVON DEFLECTION 
z 
u 
~ 
Z 
W 
.-
U 
-lL. 
lL. 
W 
~ 
U 
W 
U 
0:: 
e:J 
lL. 
-l 
< 
l: 
et: 
~ 
Z 
••• 
,,0 
D •• 
-
D.t! 
0.4 
o.e 
0.0 
-0.2 
-0.4 
-0 •• 
.lSO 
• 
SYMBOL MACH 
~ 1.056 ::1.4150 
MSFC TWT 
• • . . • . . •• • 
. ., . • • • • . • •• 
~ 
.~-
% 
I'; 
-
-t -
f I -£f 
J ~ ~ 
~ 
Ioj 
.1 J ( 
I 
rD ,. I ~~ (?j , 
-
I t . t 
•• s .20 .15 .10 .05 .00 .00 .00 .00 -.05 -.10 -.15 
PITCHING MOMENT COEFFICIENT. ClM 
PARAMETRIC VALUES REFERENCE INFORM~TION 
BETA 0.000 ELEVTR - 20.000 SREF 111.3700 SQ.JN. 
AILRON 20.000 RUDFLR 45.000 
RUDDER 0.000 
LREF ::1.6570 IN. 
BREF 5.2gZ0 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
DATA HIST. COOE V.~ 
SCALE 0.0060 
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EFFECT ~F ~MS ENGINE P~OS 6N ELEV6N P6WER 
a.e 
l •• 
l.o 
Z 
U 
• 
I-
Z D •• 
L.I.J 
..... 
U 
..... 
lJ.. 
lJ.. 0.-
W 
0 
U 
W 
U 0.4 
a:: 
0 
lJ.. 
...J 
< 0.2 
L 
a:: 
0 
z 
D.o 
-0.2 
-0.4 
-0.8 0 
04 T4 SET SYMBOl. 
(C5Z010) 
(C5Z0Z0) 
(C52011) 
(B52019 ) 
~ 
8 
. , J • . . . . . . . . . ... 
~-
A 
~ r k? 
" ~ ~ .v1 l:;r 
.. 
• 1 
5 HI 20 25 3D 
ANGLE ~F ATTACK. ALPHA, DEGREES 
CC~FIGURATION oeSCRIPTION 
H$FC TWT 510, ~O-A ORBITER,BiW1V1P1Hl 
H8FC TWT 11'10, 040-1. ORBITER ,Bh/1VlP,1 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1MI 
HsFC TWT 510, 040-1. ORBITER,B1W1V1Pl 
1.957 
• 
", 'v 
EL.EVTR 
-20.000 
-20.000 
-40.000 
-40.000 
AIL.RON RUDDER 
0.000 0,000, 
0.000 o );l00 
0.00'0 0.000 
0.000 0.000 
• . , . . 
, 
~ 
-
) 
I 
-
. 
-
-
-
40 45 50 55 
RUDFLR REFERENCE INFQqN4TIOH 
0.000 SREF 16.3'700 SQ.IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2~20 IN. 
0.000 XHRP 5.2070 IN. 
VHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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l.e I I , , • t I I I , I I I 
'.4 --
l.a 
Z 
U 
I-
Z 0.& 
W 
..... 
U 
..... 
lL. 
lL. 0.0 
W 
[J 
U 
W 
U 0.4 a:: 
[J 
lL. 
..J 
< D.2 ~ 
a:: 
0 
z 
~ ~ J ~ J 
~ ~ i"'" 
0.0 
-a.R 
-0.4 
, 
-0 •• 0 5 10 111 eo 25 30 35 
ANGLE OF ATTACK. ALPHA. DEGREES 
OATI\ SET SYMBOL CONFIG-URATION DESCRIPTION EL.EVTR AILRON RUDDER 
C C52010) ~ MSFC TWT 510, 040-A ORBIT~R,B1W1V1P1Ml -20.000 0.000 0.000 'C'2020) DATA NOT AVAIL.ABLE FOR ALL. COND!TIONS -20.000 0.000 0.000 
C C52011.' 8 MSr-C TWT 510, 040-A ORBITER,B1W1V1P1Ml -40.000 0.000 0,000 CB520UI' MSFC TWT 510, 040-A ORBITER,B1W1V1Pl -"0.000 0.000 0.000 
MACH 3.480 
I • -.,- -r J • I • 
. 
. 
~ 
. . 
45 50 55 
RUDFLR REFERENCE INFORMATION 
0.000 SREF 115.1I700 SQ .IN. 
0.000 LREF 5.&570 rN. 
0.000 BREF 5 .2~20 IN. 
0.000 XHRP !I.Z070 IN. 
YHRP 0.0000 IN. 
ZHRP O.SOOO IN. 
SCAL.E 0.0060 
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EFFECT ~F ~MS ENGINE P~DS 6N ELEV~N PHVER 
.5a ''1 • I I I , I • I I , • • • ••• Ii'T""T -.-
.a. 
.aD 
1: 
...J .18 
U 
• 
I-
Z 
W 
~ 
U .10 
-lJ... 
lJ... 
W 
0 
U -
.05 
t-
Z 
W 
1: 
0 
1: 
C!) .DD 
:~ ~ I~ l: ~~ 
..... "1 t'-o...A 
........... 
A 
.A A. .... 
-.... ' 
-' - : .... -Z 
..... 
J: 
,... 
~ ~ 1::\ 
-,s... i-='~ 
U 
I-
..... 
CL -.05 
-.10 
-.15 a 10, 15 eo 3D 35 .0 
ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA Se:T SYMBOt.. CONFIGURATION DESCRIPTION 
(C520~0)O MSFC TWT 510, 040-1. ORBITER;B1W1V1P1Ml 
(C52020) ~ H'FC TWT 510, 040-1. OR!HTER,B1W1V1Pl 
(C52011) ~ HSFC TWT 510. 040-" ORBITER.S1W1V1P1Ml 
(B5201g) [J HSFC TWT 510. 040-1. ORBIT£R.B1W1V1Pl 
HACH 
EI;.£VTR 
-20.000 
-20.000 
-"0.000 
-.0.000 
AILRON RUDDER RUDFLR 
0,.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
O.OOG 0.000 0.000 
~, ''\, 
.. ~ _~ .... _ •. ___ • "...... J ~ ~;: :.. _.\:~._ ........ ' 
'T •• r I r 
-
-
-
-
-
-
- ,-, 
-
-
-
-
-
.5 50 55 
' nEFERENCE INFORI'IATtON 
'REF 115.'3700 SQ .IN. 
LREF 3.8570 IN. 
ElREF S.291!O IN. 
)(14RP 5.2070 IN. 
YMRP O.DDDIl IN. 
ZHRI" 0.15000 IN. 
StALE 0.00150 
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.~o J 
••• 
•• 0 
~ 
-l .UI 
U 
.-
Z 
I.J.J 
-U .10 
..... 
u.. 
u.. 
w 
0 
U 
.015 
.-
Z 
W 
~ 
0 
~ 
(!) • 00 
Z 
..... 
::r: 
u 
t-
....... 
a.. -.015 
-.10 
o 
o .... T .... SET SyMBOL 
(C!520S0) 
(C'2020) 
(C!l20U) 
(8'2019 ) 
~ 
8 
M .... CH 
, 
• • • 
L ..... 
-. 
-
' .... KI Ia .,., ..... ::. k ,... ~ ~ .:=: ~ ~ , M 
r-' ~ .....-r' ..... ----.;;;;;r- I ..... ..... ~' ..... 
. 
10 15 20 
ANGLE OF 
CONFIC;UR .... TlON OESCRIFTlON 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
O .... T ..... NOT AVAII..ABLE FOR ALL CONDITIONS 
MaFC TWT '10, O4o-~ onBITER,B1W1V1P1Ml 
MSFC TWT SiD, 040-A ORBITER,B1W1V1Pl 
• • " . 
, , 
I 
-
..... 
~ ~ 
-
-
25 BO 35 
ATTACK. At. PHA • DEGREES 
EI..EVTR All..RON RUDDER 
-20.000 0.000 0.000 
-20.000 0.000 ,0.000 
-4D.IlOo a.DDO. 0.01l0 
-40.000 0.000 0.000 
T 
40 
RUDF~R 
0.000 
0.000 
0.000 
0.000. 
, T , .. 
-
-
-
-
-
-
-
-
-
50 
REFERENCE INFORM .... TION 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZMRP 
SCALE 
i6.370o 
3.11'70 
'.2920 
5.2070 
0.0000 
0.11000 
0.0060 
PAGE 
SQ. IN. 
IN. 
IN. 
l~. 
IN. 
IN. 
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EFFECT OF eMS ENGINE P~OS ~N ELEV~N PGWER 
•• 0 I f , .J r J. . , . III ... 
••• 
••• 
••• 
••• 
< 
U 
.111:0 
~ 
Z 
W 
.1 • 
..... 
U 
...... 
u.. • ,. 
u.. •. 1tl ""--
W 
0 
U 
W .14 -
-U 
0:: 
0 
u.. • 12 '..-.. ~ 
..J 
< 
'I ~ .10 , X 
: I < 
: ! 
.00 
:\ 
I~ ~ ....r:. 
..... 1: ~ 
:::t...;::::tit I~ ,... -"'" ~ 
--
~ 
.... 
-
-QQ 
,.\ 
-71 r'M. A A A 
1 
.DO - 1-
.~. 
.04 
! ! 
t:-; 
.02 
• 00 . . i ~1 ... 1 . 
D 10 20 25 3D 3!1 40 
ANGLE OF ATTACK, ALPHA. DEGREES 
DATA Se:T SYMBOL CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDF"!..R 
(C!l2Cf10) 9 MSF"C TWT 510, 040-04 ORBITER,B1W1V1P1Ml (C!l2020 1 MSFC TWT 510, 040-.\ ORBI jER, B1Wl.V1PI (C!l2011 ). 8 MSF"C TWT 510, 040-04 . ORBITER ,B.1Wl V1PUU (B!l20lSl) MSF"C TWT 510, 040-04 ClfteI TEl< ,B1 WI VI PI 
-20.000 0.000 0 .• 000 q.O.OO 
-20.000 0.000 0;000 .... 000 
-40.000 0.000. 0.000 O.OOQ 
-40.000 0·.000 0.000 0.000 
MACH. 1.957 
/"f"'"'\ j. ~ ; 1 
\ j 
' '''fty 
, , , 
-
· 
· 
.. 
, 
· 
-
-
45 50 
REFERENCE I ~F"OI'HA TI ON 
SREF" 16.:1700 Sa.IN •. 
LREF 3.6570 IN. 
BREF" 5.Zli20 IN • 
~HRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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• 110 
.Re 
.R. 
.R" 
••• 
< 
U 
•• 0 
.. 
t-
Z 
W 
.10 
...... 
U 
...... 
lJ.. 
lJ.. .le 
W 
0 
L) 
W .14 
U 
0:::: 
ID 
lJ.. .lll! 
-I 
< 
.... 
X 
.10 
< 
.oe 
• oe 
.04 
.02 
• 00 
DATA SET 
(C52010) 
(C!52020) 
(C52011 ) 
(B52019 ) 
o 
SYMBOL. 
~ 
8 
HACH 
, I , • . 
, 
• 
. 
~ 
..... 
.... 
- .A 3-1"'\ ..... ,,-
-
,.... 
..... 
-
;--. ..... 
...... 
, .... 
..... 
,.... 
-£i ..... 
-
• • • 
'10 15 zo 215 3D 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1M1 
DATA NOT AVAIL.ABL.E FOR ALL. CONDITIONS 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 04D-A ORBITER,B1W1V1P1 
EL.EVTR 
-20.000 
-20.000 
-40 .. 000 
-40.000 
AIL.RON RUDDER 
0.·000 0.000 
0.000 0.000 
0.000 0.000 
0.000 o.ood 
• 
, 
•• 
. , , 
-
· 
· 
· 
. 
40 50 55 
RUDF'LR REFERENCE INFQRIofATlON 
'1.000 SREF 115.3700 SQ. 1 N. 
"".000 LREF 3.15570 IN. 
0.000 BREI" 5.2920 IN. 
0.000 XHRP 5.2070 HI. 
YMRP 0.0000 IN. 
ZHRP 0.15000 1 N. 
SCAL.E 0.0060 
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.ao 
••• 
••• 
•• 4 
LL. 
< 
.RR U 
t-
Z • ItO 
W 
..... 
U 
..... 
LL. .le 
LL. 
W 
0 
U .115 
W 
U 
Q:: 
.14 D 
LL.. 
.....J 
< .12 
........ 
X 
< 
>-
.10 
0 
0 
OJ 
W .OS 
a:: 
0 
LL.. 
.015 
.04 
.02 
• 00 
o 
DATA SET SyMBOL 
(C'2010> 
(C52!Q20) 
(C52011 ) 
(1652019 ) 
~ 
8 
HACH 
I • I • 
,-
, 
!~. f~ \,;J" ~ -.. -,: 
i~ 
-
-,s..::::a-
-...c.. 
-
L;;;I' '~ ,... 
-
-
I ..... ""DlI 
A A 
.A. 
..... 1- ~ 
5 10 20 25 50 55 
ANGLE OF ATTACK. ALPHA. DEGREES 
'ONFIGURATION. DESCRIPTION 
MSFC TWT 510, 040-4 ORBITER,81W1V1P1Hl 
M8FC TWT 510, 040-10 ORSITER,B1W1V1Pl 
MSFe: TWT 510, 040-10 ORBlrER,B1W1V1P1Ml 
MSFC TWT 510, 040-4 ORBITER,B1W1V1Pl 
ELEVTR 
-20.000 
-20.000 
-40.000 
-<10.000 
AILRON RUDDER 
0,000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
, I I J I • , 
" 
· 
· 
\ 
· 
j.. 
-
-
· 
· 
. .. 
40 50 115 
RUDFLR REFERENCE INFOfP1A Tl ON 
0.000 SREF' 16.3700 sa .IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2920 IN. 
0.000 XHRF' 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCALE 0.0060 
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EFFECT OF OMS ENGiNE PODS ON ELEVON POWER 
.ao 
••• 
••• -
••• 
u.. 
< 
••• U 
t-
Z .eo 
W 
--U 
...... 
u.. .1. 
u.. 
W 
0 
U .16 
W 
U 
a:: 
.1" 0 
u.. 
-l 
< .12 
..... 
X 
< 
>-
.10 
0 
0 
CO 
W .oe 
a:: 
0 
u.. 
• De 
• 04 
.De 
.00 
o 
DATA SET SyMBOL 
(C52010) 
(C520,20) 
(C52011) 
(B52019) 
9 
8 
MACH 
• . I I • • • I • .... 
~ 
~~ 
-
A 
..... 
.A 
-
.C\. ,.... ,... ::::: I': .... 
-
-
.... 
.)i( ;I""C 41 - "-' I'" 
-
.... 
,. 
10 25 50 55 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION EL.EViR AIL.RON RUDDER 
MSFC TWT 510, 04D-A ORBITER,B1W1V1P1Ml -"'0.000 0.000 0.000 
DATA NOT AVAILABLE FOR ALL CONDITIONS <!<o20.000· 0.000 0.000 
HSFC TWT 510. 040-A ORBITER,B1W1V1P1Hl -40.000 0.000 0.000 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1 -40.000 0.000 0.000 
::1.480 
• I" I I , . 
-
-
-
-
-
-
40 50 55 
RUDFL.R REFERENCE INFORMATION 
0.00.0 SREF 16.::1700 Slil .IN. 
0.000 LREI'" ::1.6570 IN. 
0.000 BREI'" 5.21120 IN. 
0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.45000 IN. 
SCALE 0.0060 
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• 10 
r----' 
.0. 
• a 'I" 
en 
-< 
u 
.l)\~. 
~ 
Z 
W 
f--
L--t 
..... 
U . 
..... 
.tl5 
u.. 
lI.. 
W 
0 
U 
l.J.J 
.04 
U 
a:: 
Q 
lJ.. 
--l 
.os 
<: 
..... 
x 
<: 
l.J.J .02 
(f) 
<: 
ID 
.01 f. 
.OD 
-.OS 
D 
DATA 81::·T SYI'IBOL 
(C52:010) 
(C5Z0Z0) 
(C5Z011) 
(B5Z01!t) 
~ 
8 
MACH 
, , , , , . , , . . .. , 
-
-
-
.-
! 
. 
-
~ 1::1 & 1r:J. ...ut ft8 .... .... ~ --- -1"7t' ~ I-
I-
--'-
5 10 eo 25 50 55 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFl(;URATION DESCRIPTION 
MSFC TWT 510, ~O-A OR91TER,91W1V1P1Ml 
HSFC TWT 510, ~O-A ORBITER ,B1Wl.V1Pl 
MSFC TWT 510, 040-1. ORBITER,91W1V1P1Ml 
MSFC TWT 510, 04Q-4 ORSITER,91W1V1Pl 
1.1157 
ELEVTR 
-20.000 
-20.000 
-,,0.000 
-40.000 
AILRON RUDDER 
0.000' 0.000' 
0.000 0.000 
0.000 0.000 
0 .• 000 0.000 
-
-
"0 
RUOFLR 
0.000 
0.000 
. 0.000' 
0.000 
, , , . , . 
· 
· 
· 
-
............. -1---.•.• -- ._--. 
,. 
-
3 
-
-
-
-
50 55 
REFERENCE INFORMATION 
SREF 16.STOO SQ.IN. 
LRE~ 5.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
. Y~RP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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X 
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o 
DA TA SET SYMBOL 
(C52010) 
(C52020) 
(C5201.1) 
(B~'201e ) 
~ 
8 
HACH 
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ANGLE ~F ATTACK, ALPHA~ DEGREES 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAIL.ABL.E FOR ALL CONDITIONS 
MSFC TWT 510, 040-A OR81TER,B1W1V1P1Ml 
MSFC TWT 510, 040-A·ORBITER,B1W1V1Pl 
3."80 
EL.EVTR 
"20.000 
-20.000 
-~0.000 
-AO.ODD 
AIL.RON RUDDER . RUDFt.R 
0.000 0.000 0.000 
0.000 0.000 0 .. 000 
0."000 0.000 0.000 
0,000 0.000 0.000 
• I , , 
-
-
-
-
-
-
-
-
-
-
415 55 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
L.REF 3.6570 IN. 
BREF 5.2SZ0 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
PAGE 453 
'I 
----------------------~-~~~----- -- ---;--~--~ pc_. _ 
EFFECT "F GMS ENGINE PGDS GN ELEVGN P6WER 
1 •• -T • '-
, , , 
•• • • .r 
, T , 
· 
1,4 
· 
1,. 
-
-
I. ,D 
-
T 
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lL. 
lL. 
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0 
U 
D.2 
t-
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-0.15 a 5 10 lIS 20 25 50 55 45 50 55 
ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SyMBOL CONFI~URATlON DESCRIPTION ELEVTR AiLRON RUDDER RUDFLR RIrFERENCE I NFOf;;HA Tl 0.'1 
(C52P10) ~ MSFC TWT !110, 040-'+' OR9XTER,BIWIV1P1Ml -20.000 0.000 0.000 0.000 SREF 111.:5700 Sa.IN-. (CII2,OZO) MSFC TWT' 510, 040-1. OR9ITER,B1W1V1Pl -20.000 0.000 0.000 0.000 LR£F :1.6570 IN. (CII2011) 8 PlSFC TWT 1110, 00II O-A ORBITER,B1WIV1PIMl -41.1.000 0.000 0.000 0.000 BREF 5.2920 IN. C B~2019) MSFC TWT 510, 040-'+' ORBITER,B1WIV1Pl -40.000 0.000 0.000 0.000 XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 1.il57 SCALE 0.0060 
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i.4 
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Z 
W 
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U 
,-< 0.4 
LL 
LL 
W 
0 
u 
0.2 
l-
LL 
...... 
..J 
0.0 
-0.12. 
-0.-4 
-0.6 
a 
DATA SET SYMBOL 
(C52010) 
(C!5202o.) 
(C!52o.l1) 
(8'20.19 ) 
~ 
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5 10 20 25 3D 35 
ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER 
HSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml -20.000 0.000 0.000 
DATA NOT AVAILABLE FOR ALL CONDITIONS -20.000 0.000 0.000 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl -40.000 0.1;)00 0.000 
HSFC TWT !lID, 040-A ORBITER,B1W1V1Pi -40.000 0.000 0.000 
fill i 
_1"' ........ 1. ........ -' .... " 
40 
RUDf'LR 
0.000 
0.000. 
0.000 
0.000 
.. 
~. 
, 
. 
,-T , , , , 
45 
REFERENCE INF9RMATION 
-
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· 
-
-
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55 
SREF 16.370.0 SQ.IN. 
LREF 3.657C! IN. 
BREF 5.29io IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.600.0. IN. 
SCALE 0..00.60. 
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a D.? U 
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U 
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L1.. 
L1.. 
W D.15 
0 
U 
(!) 
< D.4 a:: 
a 
D.S 
0.2 
0.1 
a.a 
DATA SET 
(C!J2010) 
(C!J2020) 
(CII201S) 
(B52019 ) 
t 
~, 
D 
SYMBOL 
~ 
8 
IIACH 
, , . .. , . . . , . , .. , .... 
I 
I 
f 
r/' 
~, 
/ 
~ P' ~ 
10 15 20 25 
ANGLE OF ATTACK, ALPHA. DEGREES 
CONFI~URATION OESCR~PTION 
MSFC TWT 510, 040-4 (JRBIT£R,IUW1V1PlIoU 
H8FC TWT 510, 040-A ORBITER,a1W1V1Pl 
HSFC TWT 510, 040-A ORBITER,B1W1V1P:Ml 
HSFC TWT ~lD, 040-4 ORBITER,B1W1V1Pl 
ELEVTR 
-20.000 
-20.000 
-40.000 
-"Of 00 a 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
• • • . 
--
· 
· 
-
-
-
· 
.-
· 
-
-
-
-~,,",,--, 
RUOFLR 
0.000 
0.000 
0.000 
0.000 
50 
" 
REFERENCE INFORMATION 
SREF 16.5700 se.IN. 
LREF 5.6570 IN. 
BREF 5.2920 IN. 
XHRP ~.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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0 
U 
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<-
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o.~ 
O.S 
0.0 
DATA SET 
(C!l20l0) 
(C52020) 
CC!l2011. ) 
(B520:l.9 ) 
, 
j 
o 
SyMBOl. 
9 
8 
HACH 
, , , , I • • I I • . , .. I 
~.,~~~ 
I 
..e 
./ " 
-If#r 
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~:@ 1- ....... 
I 
lJ so 20 25 50 5!1i 
ANGLE OF ATTACK. ALPHA. DEGREES 
CQNFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBI TER, IHW1V1P1Ht 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TWT !lID, 040-AORBITER,B1W1V1P1Hl 
HaFC TWT ,510, 040-A ORBITER,B1W1VtPl 
<"\) 
~ :~ ,.,.:. , 
ELEVTR 
-20.000 
-20.000 
-40.000 
-40.000 
AILRON RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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-
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40 
RUDFLR 
0.000 
C.OOO 
0.000 
0.000 
1 I -T I 
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-
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~ 
50 55 
REFERENCE INFOPHATION 
SREF 
LREF 
BREF 
XHRP 
YHRP 
ZHRP 
SCALE 
16.3700 
3.6570 
5.2920 
5.2070 
0.0000 
0.11000 
0.00110 
PAGE 
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DATA 5£T SYMBOl. 
IC5Z010) 
(C5Z0Z0) 
I C'Z011 ) 
IS5zoun 
~ 
8 
• . , , , , , , , , • " 
. • . . . 
A .A 
..... 
..... 
~ J . ~ M ~ ~.:::t ~~ .... 
irfJ5 
20 25 :so 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-11 ORBITER.B1W1V1P1Ml 
HSFC TWT 510, 040-11 ORBITER,B1W1V1Pl 
~aFC TWt 510, 040-11 ORBITER,B1W1V1P1H1 
H8FC TWT 510, 040-A ORBITER,B1W1V1Pl 
1.11'7 
ELEVTR 
-20.000 
-20.000 
-40.000 
-40.000 
AIl.RON RUDDER 
0.000 0.000 
0.000 0.000 
0,000 0.000 
0.000 0.000 
, ... . ... 
~ 
. 
-
-
-
~ 
'\ 
-
-
1. 
-
-
"0 "5 50 '5 
RUOFL:R REFERENCE INrOPHATION 
0.000 SREF 16.3700 SQ, IN. 
0.000 l.REF 3.6570 IN. 
0.000 BREF 5.2~20 IN. 
0.000 XHRf> :1.2070 IN. 
YHRP 0.0000 IN. 
Z~fRP 0.6000 IN. 
SCAl.£ 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
• 
~ 
.. 0 
OA TA SET 
CC5Z010J 
C C5Z0Z0) 
(CS2011) 
(BSZOU~ ) 
SyMBot.. CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER ' RUDFLR 
~ 
8 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR A!-L CONDITIONS 
HSFC T"'T 510, 040-" ORBITE~\B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,dlW1V1Pl 
3.480 
-20.000 
-20.000 
-40.000 
-40.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.,000 0.000 0.000 
0.000 0.000 0.000 
• T 
. 
-
-
-
-
-
I --
-
-
" 
-
-
-
-
.. 5 50 55 
REFERENCE INFOR~AnON, 
SREF 16.3700 SQ .IN. 
LREF :5 .6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE o.ooeo 
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l.l 
l.a 
a •• 
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a.", J 
0.15 r 
" 
a.l t£ 
0.0 
CI-.O 0.2 
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If! I 
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" 
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O.G D •• 1.0 1.2 
• . 
-T , 
I 
-
-
1 •• 1.e 1 •• 
LIFT COEFFICIENT SQUARED. C~SQR 
DATA SET $YMBOL. 
(C!i2010) 
(C!i2020) 
(C52011) 
(B~20UI ) 
9 
8 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT !il0, 040-" ORBITER,G1W1V1Pl 
HSFC TWT 510, 040-" OR8ITER,81W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1Pl 
1.~57 
• 
--,.: '''-
EL.EVTR 
-20.000 
-20.000 
-40.000 
-40.000 
AIL.RON 
0.000 
0.000 
0.000 
0.000' 
RUDDER 
0,.000 
0.000 
0.000 
0.000 
RUDFL.R 
0.000, 
0.000 
0.000 
0.000 
•• 
, I l 
---l 
. 
-
t 
I 
+ I 
I . 
-
-
-
. 
ReFE.RENCE I NFOfi.HA n ON 
SREF 16.:5700 SQ"IN. 
L.REF :5.6570 IN, 
BREF !i.2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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I 
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LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET 
(C!l2010) 
(C!l2020) 
(C!l201S) 
(9'2011;1 ) 
__ ~~". 
SyMBOL 
~ 
8 
MACH 
cONFI~URATION DESCRIPTION 
MSFC TWT '10, ~O-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TWT '10, 040-A ORBITE~,B1W1V1P1Ml 
M&FC TWT '10, 040-A ORBITER,B1W1V1Pl 
3.480 
ELEVTR 
-20.000 
-20.00Cr 
-40.000 
-40.000 
AILRON 
0.000 
0.000 
0.000 
0 .• 000 
RUDDER 
0.000 
0.000 
0.000 
0.0.00 
'I 
RUDFLR 
0.000 
0.000 
0.000 
0.000 
• , I .. I I 
-
-
-
-
-
-
1t.4 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6'70 IN. 
BREF '.2920 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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~ t 
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UJ 
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u 
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UJ 
o 
U 
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0.4 
0.2 
c.c 
I ' ~ ] ~ ~ j 1 9. -
-
-
-C.2 ~-----------~----------~~----------4-------------+------------~----~----~----------~~-----------~-----------; 
-0.4 
-D •• 
~lJa 
1).\ TA SET 
(Cl/;1!OID) 
(C5'20-O!O > 
CC52CI! ) 
(852019 ) 
SYMBOL. 
9 
8 
HACH 
.20 .15 .10 .o!$ .00 -.05 -.10 - .15 
PITCHING MGMENT CGEFFICIENT. ClM 
CONFI~URATION DESr,RIPTION l' ;:VTR Al L.RON RUDDER J;!UDFLR REFERENCE INFOPMATION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
H~FC TWT 510, 040-A ORSITER,B1W1V1Pi 
HlIFC TWT 510, 040-A-ORBITER,B1W1V1P1Ml 
M8FC TWT 510, 040-... op.~ITER,B1WtV1Pl 
1.e5T 
• 
-20.000-
-20.000 
-40.000 
-40.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
O.QOO 0.000 0.000 
0.000 0.000 0.000 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZMRP 
SCAL.E 
-.-
.. 
UI.3TOO 
3.6!JTO 
5.2920 
!I.20TO 
0.0000 
O. 1S000 
0.0060 
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EFFECT ~F ~MS ENGINE P60S 6N ELEV6N P6WER 
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I 
I 
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I 
. t • t . 
.20 .HI .SD 
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PITCHING M~MENT C~EFFICIENT. ClM 
010. TA SET SYMBOL 
(C52010) 
(C52020) 
(C!l2011) 
(952019 ) 
~ 
8 
MACH 
CONFI~URATION OESC~IPTION 
MSFC TWT !llD, O4D-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TWT !lID, 040-1. ORBITER,B1W1V1P1Hl 
MSFC TWT '10, 040;"'1. ORSITER,SiW1V1Pl 
ELEVTR 
-20.000 
-20.000 
-40.000 
-40.000 
AILRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
• I .. 
. 
--
"~t 
-
-.10 -.15 
REFERENCE INFOi~HATlON 
SREF 16.1HOO Sia .IN. 
LREF :5 .6570 IN. 
BREF , .2'1120 IN. 
XMRP 5.2070 J N., 
VMRP 0.0000 IN. 
ZMRP 0.6000 % N. 
SCALE 0.0060 
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.ao .20 .15 .10 .05 .00 -.os -.15 
PITCHING M~MENT COEFFICIENT, ClM 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR IIILRON RUDD.ER RUDFLR REFERENCE 1 NFC)P.MI!TI ON 
(C!l20S0) ~ MSFC TWT 510, 040-A ORBI TER ,81W1 V1P1"'1. -2p.000 0.000 0.000 0.000 ISREF l<5.~TOO all. 1 N. (C520Z0) HSFC T\ooIT 5iD, 04d-A OR81 TER j 81W1 VI Pt -gg.pgg p,pgQ 0.000 0.000 iLREF 3.(')570 IN. (C52011 ) 8 MSFC 1WT !510, 0<10-11 ORBJTER,B1W1V1P1H1 -40.000 0.000 0.000 0.000 .BREF 9.2911:0 IN. ( 8520101 NSFC TW1 !liO, 0<10-11 ORBITER ,SlW1V1Pl -40.00!;) 0,000 o.opo 0.000 !XMRP 5.2070 IN. 
!Y"'RP 0.0000 IN. 
'ZMRP 0.15000 IN. 
MACH 1.957 SCALE 0.0060 
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PITCHING M~MENT C~EFFICIENT. elM 
DATA SET 8YMflOL 
(<;:52010) 
(C52020) 
(CfJ2Dl1) 
(El520SlOl ) 
~ 
8 
HACH 
CONFl~URATION DESCRIPTION 
MSrC TWT l510, 040-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HlIFe T\oIT !!10, 040-A OR81TER,B1W1V1P1Hl 
HSFC 'fWT 510', 040-A ORBITER,B1W1V1Pl 
'.480 
ELEVTR AILRON RI:JDDER RUDFLR 
-20.000 0.000 o.rJOO 0.000 
-20.000 0.000 0.'000 0.000 
-40.000 0.000 0.000 0.000 
-40.000 0.000 0.000 0.000 
. . /) 
.... c~. "''"'''"''''''''' •• ''"'''~_'' _"".,,-..G~_~~"''''''''''''.''''':_~'-'"''''''-''''''''''''''',.:..." . 
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- .10 - .15 
REFERENCE INFoqHATION 
SREF 16.3700 5Q. IN. 
LREF 3.6'70 IN. 
BREI" 5.2920 I Po!" 
XURP !J .2070 IN. 
yt.tRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALI: (i.OOGO 
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EFFECT OF REYN~LDS NUMBER AND B~UNDRY LAYER TRANSITION STRiPS 
•• 
,. I T I • . I I r 
•• 
z 
u •• 
I-
Z 
W 
.... 
U .1 
.... 
LL.. 
LL.. 
W 
0 
U 
.0 
W 
u 
a:: 
0 
LL.. 
-.~ 
-l 
< I: 
a:: 
0 
z 
-.2 
A 
/ ~ 
~ r' V .A 
---
V ~ 
/: " 
GI Y 
-.3 
-.4 fJ{ 
-.5 
-U~ -10 
-. - 8 
- "' - 2 
0' 
" ANGLE ~F ATTACK. ALPHA. DEGREES 
.' 
OATA SET SyMBOL CONFIGURATION DESCRIPTION 
(052040) () HSFC TWT S10, 040-A ORBITER,B1W1V1P1Hl 
(852041) n H8FC TWT S10, 040-" ORBI1ER,B1W"-V1PlIoti 
(852042) 8 M$FC TWT 510, 040-A ORBITER,B~W1VIP~H1Z 
(852043) HSFC TWT S10, 040-A ORBITER,B1W"-V1P,U41Z 
-,.~ 
BETA 
0.000 
0.000 
0,.000 
0.000 
RN/L GRIT 
5.000 
a.GOO 
5.100 100.000 
8.800 100.00Q 
r .-~ 
? 
V ~ 
V 
-
-
-
-
-
IS 10 Ill! 
REFERENCE INFOR~ATION 
SREF 16.3TOO S~.IN.-
LREF 3.65TO IN. 
BREF 5.2$20 IN. 
XHRP 5.2oTO IN. 
YHRP O.OOUO IN • 
ZHRP O.GoOo IN. 
SCALE 0.0060 
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EFFECT ~F REYN~LDS NUMBER AND B~UNDRY LAYER TRANSITIDN STRiPS 
.aD I I I I • , , , , I , , ,- , "l 
.. ~ 
. 
•• D· 
1: . 
..J .111 
U 
I-
Z 
W 
..... 
U .1Ci 
..... 
-
lJ... 
lJ... 
W 
0 
U 
.05 
I-
Z 
W 
1: 
0 
1: 
(!) .00 
Z 
~ 
--.. .a..~ 
--
-"-........ 
--
-
... t-.. 
- r--
.-
~ 
.A'" ~,A, 
...... ~""'" J;;;J 
\ 
I 
U -
I-
..... 
-" •. J 0... -.D5 
- .1.0 
L -. 1 I 
-.1" 
-1%% 
- 8 - 8 -lD - .... 
- 2 o 8 e 10 SI: 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOl. CONFI~URATION DESCRIPTION BETA RN/L GRIT REFERENCE INFOR'4ATION 
(6.52040 ) 9 HSFC TWT 510, 040-A ORBI TER, B1.W1 V1P1H! 0.000· 5.000 (B' 2041 ) "SFe TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 8.900. 
I P.52042) 8 NSFe TWT 510, 040-A ORBITER,B1W1V1P1H1Z 0.000 5.100 100.000 (e'2043 ) HSFe TWT 510, 040-A ORBITER,B1W1V1P1H1Z 0.000 8.800 100.000 
SREF 16.''1'00 SQ .IN. 
LREF '.6570 IN. 
BREF 5.2020 IN. 
XHRP !I.2070 IN. 
vHRP 0.0000 IN. 
ZHRP 0.6000 1 N ~ 
HACH 0.596 SCALE 0.0060 
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EFFECT OF REYNGLDS NUMBER AND BOUNORY LAYER TRANSITION STRIPS 
< 
U 
I-
Z 
W 
....... 
U 
....... 
u. 
U. 
W 
0 
U 
W 
U 
0:: 
0 
U. 
..J 
< 
..,.. 
X 
< 
• ao 
••• 
••• 
••• 
••• 
• ItO 
.U~ 
.le 
.". 
.12 
.10 
.08 
.06 
.0<4 
.02 
•. 00 
-1..2 
I I I I 
.-r-
~ ~ ..-
r.:a.~  ~ 
I:IIr"' 
-so 
- 8 - CI 
- " - II! 
ANGLE elF 
DATA SET SYMBOL CONFIC;URATION OESCRJf'TION 
(852040 ) 
(1152041 j 
(852042) 
(852043 ) 
~ 
8 
MACH 
HSFC 
HSFC 
HSFC 
H8FC 
TWT 510, 040-1. ORBfTER,B1W1V1P1Ml 
TWT 510, 040-A ORBITER,B1W1V1P1Ml 
TWT 510, 040-1. ORBITER,B1W1V1P1M1Z 
TWT 510, 0.40-1. ORBITER,B1W1V1P1M1Z 
0.lI96 
• 
. • •• . 
r-
.J 
Q II! 
" 
II 
ATTACK, ALPHA, DEGREES 
BF:TA RN/l. C;Rl T 
0.000 5.000 
0.000 6.900 
0.000 5.100 100.000 
0.000 8.600 100.000 
• r • . . r-r-r-
-
-
-
-
-
.. 
-
-
-
I 
-
-
-
-
.A 
A. ~tr1 
• 10 12 
REFERENCE INFO~M"TION 
SREF 16.3700 SQ .IN. 
I.REF 3.8'7u IN. 
BREF 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHR,I' 0.8000 IN. 
SCAI.E 0.0060 
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EFFECT ~F REYN~LOS NUMBER AND B6UNDRY LAYER TRANSITI~N STRIPS 
I..L. 
< 
U 
.. 
~ 
Z 
UJ 
~ 
U 
...... 
I..L. 
I..L. 
UJ 
0 
U 
UJ 
U 
a::: 
0 
Lt... 
...J 
< 
.' ... X 
< 
>-
0 
0 
01 
UJ 
a::: 
0 
Lt... 
·ao 
.a. 
••• 
• a4 
.a. 
.20 
.l. 
.lG 
.14 
.l2 
.10 
.08 
.DG 
.~ 
.DZ 
.00 
-III! 
, I 
) 
-~  
- 8 
, , , , , , , , , , 
I 
~ LA ~ -'--I A. ~ -~ F-' 
- e 
- 4 - 2 a 2 
ANGLE GF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA RN/L c;RIT 
(8'2040 ) ~ MSFC TWT 510, 0.10-1. ORBITER,B1W1V1P1M1 0.000 5.000 (B52041 ) MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 0.000 ·e.IIDO 
(8'2042) 8 MSFC TWT !HO, 040-A ORBITER,B1W1V1fllM1Z 0.000 5.100 100.000 (BSZ043 ) MSFC TWT 510, 040-1. ORBI TER, B1W1 V1P1MiZ. 0 .• 000 8.800 100.000 
MACH 0.5116 
, T -, J , , , 
' . 
-
~ 
~ 
-
-
-
-
A. 
""'" 
• 10 12 
REFERENCE INFCRHATION 
SREF 16.3'roo $Q.IN·. 
LREF 3.G51'0 IN. 
BREF 5.2920 IN. 
XMRP ~.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.GOOO IN. 
SCALE 0.0060 
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EFFECT ~F REYN~LDS NUMBER AND B~UNDRY LAYER TRANSITI6N STRIPS 
.10 
.01' 
CD 
< 
U 
.00 
t--
Z 
lJ.J 
-U 
-
.011 
tJ.. 
tJ.. 
lJ.J 
D 
U 
lJ.J 
.0<4 
U 
0::: 
D 
tJ.. 
.05 
-1 
< 
...... 
X 
< 
lJ.J 
.02 
(/) 
< 
m 
.DS 
MI 
.00 
u-, 
-.01 
-12 
O"'TA SET sYMeOL 
(£.52040) 
(8520-4' ) 
(0520-42) 
(852043) 
9 
8 
I • • • • •• • I 
, 
. 
---
. 
-. 
r.::J. 
-
1'\ ... I-.. 
. :.-., 
---
.... 
-- --
• p p 
-10 - . - e - 4 - I: o 
ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
HSFC lWl !ll0, 040-", ORBITER,B1W1V1P1Ml 
HBF'C TWl ~10,040-A ORBI.TER ,B1W1V1PSM1Z 
MSFC j'Wl .510, 040-'" ORBITER,B1W1V1PlIUZ 
0.596 
(e.\ ,. 
c.'\;'. 
"'~~:.'f".".':'_ .-. -."!':!I . ,,-=~='"~'" 
eETA RN/L GRIT 
0.000 5.000 
o.oem B.eoo 
·0.000 5.100 100.000 
0.000 •• BOO 100.000 
II I I I r I 
· 
· 
, 
· 
-
.m 
•  
"""' ~ ... 
-
· 
e· 10 12 
REFERENCE INFOOM4T1ON 
BREI" 115.::17'00 SQ .IN. 
LREF ::1.1557'0 IN. 
BREI" 5.21120 IN. 
XHRP 5.207'0 IN • 
YMRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCALE. 0.00150 
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PM: 
EFFECT O~ REYN~LOS NUMBER AND B~UNORY lAYER TRANSITIDN STRIPS , 
-
•• r l I I • • • . , , I i I I , • r , 
..Ii . 
~ 
•• J~7 ~ 
...J .1 
U 
~ / 
~ 
•• 
I-
Z 
W 
.0 
..... 
U 
..... 
L1.. 
L1.. 
W 
D -.1 
rL-V 
U 
I-
L1.. 
...... 
-oJ 
-.!Ie ~ 
V 
i/ ~ 
.-.# / 
~ 
. 
-.5 
-12 
OA TA SET SYMeOL 
(852040) 0 
(852041) n 
(852042) 8 
(852043 ) 
HACH 
. 
-to 
- e. - C5 
- " - 2 
ANGLE OF 
CONFIGURATiON OE$CRIPTfON 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl. 
HSFC TWT lJ10, 040-A ORBI TER ,'B1Wl V1P1Hl 
HSFC TWT 510, 04u-A ORBITER,B1W1V1P1H1Z 
HSFC TWT 510, 040-A ORBITER,B1W1V1PtH1Z 
.. 
0 2 
" ATTACK, ALPHA. DEGREES 
BETA R~I/ 1- GRIT 
C.DOD 5.000 
0.000 e.~oo 
0.000 5.100 100.000 
C .• C:l:l 8.800 ~OO.OOO 
Ii 
-
-
~ 
-
. 
6 8 10 12 
~EFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
1-REF 3.6570 IN. 
BREF 5.2920 IN. 
)(HRP 3.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT ~F REYN~LDS NUMBER AND B(jUNDRY LAYER TRANSITI6N STRiPS 
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U 
t-
Z 
W 
.-. 
U 
-lL. 
lL. 
W 
0 
U 
(!) 
< 0:: 
0 
.ao 
. ,. 
... e 
.12 
.10 
.08 
.06 
.02 
• DD 
-12 
I I . . . . . I · I I . 
I 
-
-
~ 
~ 
, 
..... ~ 
, ~ ~ ~ ~,~ ...-:::: ~~-> . 
!I 
I. .. L _l 
-1D - . - 6 - 4 
- 2 o 2 
ANGLE OF ATTACK. ALPHA. ,DEGREES 
DATA SET SyMBOl. 
(&'2040) 0 
(652041) z:s; 
(652042), '8 
(85204:5) 
MAt:H 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-4 ORBITER.B1W1V1P1M~ 
'MSFC TWT 510, 040-4 ORBITE~jB1W1V1P1Ml 
MSFC TWT !l10, 040-4 ORBITER,B1W1V1P1M1Z 
MSFC TWT 510. 040-A ORBITER,B1W1V1P1M1Z 
0.596 
/~i '.;<~': 
BETA RN/l. COR I T 
0.000 5.000 
0.000 a.goo 
0.000 5.100 100.000 
0.000 8.800 1,00.000 
. • I 
, I I ] 
~ 
~ 
~ 
~ 
-
-
~ --
~ r- --
~ ~~ 
~r -
6 
-
. 
8 lD 
REFERENCE INFOR"IA'!ION 
SREF 
I.REF 
8REF 
XMRP 
YMRP 
ZMRP 
SCAI.E 
lG.5TOO 
3.11570 
5.2920 
5.20TO 
0.0000 
0,.45000 
0.00450 
PAGE 
$1;1. IN. 
IN. 
IN. 
ttL 
IN. 
IN. 
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EFFECT ~F REYN~LDS NUMBER AND B~UNDRY LAYER TRANSITION STRIPS . 
• 
I . , , ... , , , , 
• 
It 
0 I 
'-
-l 
. 
0 
...... a 
r-
< 
a:: 
I:!) 
~ 
-
/, 
./ , 
;} 
/ 
j J 
• 
c( -, 
a::: 
0 
I 
r-
lL. 
-2 
...... 
-l 
-:1 
II 
J r 
~  
-;t;,l;& V ~ ~~ 
-4 
r~ k ./ 
, , 
-10 
- II - IS 
- " - 2 o Ii! 
ANGLE ~F ATTACK, ALPHA. DEGREES 
OAT4 SET !lYHSOL CONFIGURATION DESCRI·PTlON BETA RN/L GRIT 
(852040 ) 9 MSFC TWT '10, 040-A ORBITER,B1W~Vl.P1Ml 0.000 '.000 (8!1Z04i) HSFC TWT '10, 040-A ORBITER,B1W1V1P1Ml 0.000 8.~00 
CS!lZ0421 8 HSFC TWT 510, 040-A ORSITER,B1W1V1P1H1Z O.ooCi !l.100 1.00.000 (S5Z043) HSFC TWT lHO, O4o-A ORBITER,B1W1V1P1.H1Z 0.000 8.800 100.000 
HACH 
, , , . 
-
fiI' A "'" -~t:J 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
6 o \0 i2 
REFERENCE INFCRHATrON 
SREF 
LREF 
BREF 
XHRP 
YHRP 
ZMRP 
SCALE 
16.3700 
3.6570 
5.2920 
'.2070 
0.0000 
O.flOOO 
O.OOGO 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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EFFECT "F RE'YN"LDS NUMBER AND e"UNORY LAYER TRANSITI6N STRIPS 
.aa I • ! • • . . . . , 
.le 
0 .12 
U 
I-
Z 
IJ.J .10 ~....& ~ 
..... 
U 
..... 
l.i.. 
l.i.. 
W 
D .OS 
U 
C!:l 
<: 
a:: 
0 
.06 
~ ~ A ~ ~ 
~ ~ ~ y.-~ ~ ~ _.hili 
~ ~ ~ ~
.04 
~ I~ ~~ 1*1" ..... -
." JIf"-
.02 
.00 
.00 
DATA SET SYMBOL. 
(BlIZ040) 
C B5~041 ) 
(''152(>42) 
CEllIZ04':.'S ) 
~ 
8 
J • J 
.02 .oe - .Q-IS .10 .12 .le 
LIFT COEFFICIENT SQUAREO~ CLSQR 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A Cf(SITER,81W1VIPlIHZ 
HSFC TWT 5tO, 040-4 ORSITER;B1W1V1P1H1Z 
- , 
"_ :: ... W<.-i,. ," •• 
~TA 
0.000 
0.000 
0.000 
0.000 
RN/L GRIT 
".OilO 
8,900 
!II.fIOO 100.000 
8.800 100.000 
• f f , 
· 
· 
· 
" 
.20 .1:4, 
REFER~NCE INFORMATION 
SREF 16.3700 S".IN. 
LREF ~.G570 IN. 
BI\EF 5.2~20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT ~F REYN~LDS NUMBER AND B~UNDRY LAYER TRANSITIGN STRIPS 
.0 
•• 
.11 
-l .1 
U 
t-
Z 
I.LJ 
.0 -, 
-U 
-ll.. 
ll.. 
I.LJ 
D 
U 
t-
ll.. 
...... 
-l 
- .1 
-.2 
-.3 
-.'" 
-.5 
.30 
D'4T4 SET SYMBOL 
(8!S2040) 
(B!S 2041 ) 
( B",~042l 
( B!s~043l 
~ 
8 
MACH 
, , , I • , . , . 
fiI 
1 
~ 
~ 
~ 
r 
I 
t 
). 
U 
Ii 
I 
.20 .10 .05 .00 
PITCHING MOMENT COEFFICIENT. ClM 
COfwiGURATlON DEllCRIPTION 
MSFe TW1 !ll0, 040-4 ORBITER,B1w1V1P1Ml 
Nspe TWT 510, 040-~ ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-1. ORBITER,B1W1V1P1M1Z 
NSFe TWT !ISO, 040-4 ORBI TER ,Bl\o11V,lP1M1Z 
0.596 
BETA 
0.000 
0.000' 
0.000 
0,000 
RN/L GRIT 
5.000 
8.5100 
5.100 100.000 
8.800 100.000 
-T .. -, v r I 
. 
. 
-
-
-
-
-
-
-
-
-
-
-.05 -.10 -.15 
REFERENCE I NFORM"'Tt ON 
SREF 16.3700 SQ. IN. 
LREF 3.6570 IN. 
DREF ',25>20 IN. 
XMRP 5.2070 IN. 
YHRP 0'.0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
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o 
., .' 
" 
z 
u 
I-
Z 
W 
-U 
-IJ... 
IJ... 
W 
0 
U 
W 
u 
e::: 
0 
IJ... 
-l 
< 
1: 
e::: 
0 
Z 
1)' 
'. ; :~~~~f 
EFFECT OF REYNOLDS NUMBER AND 80UNDRY LAYER TRANSITION STRIPS 
.1 
.a I 
•• 
.1 
.a 
-.1 
-.2 
-.3 
-.4 
-.5 
.1Ia .25 
• . • • 
, 
..... 
, 
• . , , 
, r 
J~ 
I 
~ 
~ 
, 
4 
1 
, 
i 
. 
H 
1 
-'- --' 
.ID .10 .05 .00 
PITCHING MOMENT COEFFICIENT. ClM 
DATA GET SYMBOL CONFIGURATION DESCRIPTION BETA RN/L GRIT 
(852040) ~ HSFC 1852041 ) HSFC 
( 91<21;142) 8 MSFC (852043 J MeFC 
HACH 
TWT 510, 
TWT 510, 
TWT 510, 
TWT !110, 
0.'''6 
!~1 
'.,' 
040-A ORBITER,B1W1V1P1Hl 0.000 5.000 
040-A ORBITER,B1W1V1P1Ml 0.000 8.SlOO 
040-1. ORBI TER, B1W1Vll'lM1Z 0.000 5,.100 100.,000 
040-A ORBITER ,B1W1 V1P1M1,Z 0.000 8.000 100.0,00 
. , 
' J . . , . 
-
. 
. 
-.05 -.10 -.15 
REFERENCE INFORMATION, 
SREF" UI.3700 SQ .IN. 
UUtF 3.clS5.,0, IN. 
BREF 5.2920 IN. 
XMRP 9.20'.,0 IN. 
YMRP 0.0000 IN. 
ZHRP 0'.6000 IN. 
SCALE 0.0060 
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AERODYNAMIC HYSTERISIS CHECK I.- r ., • I I I • I . , T 
I.~ ~ 
I •• 
t.O 
Z 
U 
t-
Z 0 •• 
W 
~ 
U 
~ 
W-
W- 0.6 
LLJ 
0 
U 
W 
U 0.4 
0:: 
D 
~ 
/ ~ ~ tL ~ 
V / ". ~ 
'/ ~ V ~ ~ 
W-
-l 
< 0.2 
L 
I 
0:: 
D 
Z 
0.0 
-0.2 
-01.4 
-O.G . ...I-J....I . 
o CI o !I 10 20 30 
ANGLE DF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOf.. 
(C5Z037) 0 
(C5Z05J.) n 
HACH 
CONFIGURATION DESCRIPTION 
MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1H1 
WSFC TWT !HO, 040-'" OR"BITER ,B2W1V1P1Ml 
• .t'o' 
- .,,,"=,,"""'.'_"''''''C _,.,.'" ,., -'" '"'" .• '~' ._~,,,,-_, c" '''C'',L"~J."- "" .,. 
ELEVTR 
-20.000 
-20".000 
AILRON 
0.000 
0.000' 
RUDDER 
'0.000 
0.000 
.r 
3!1 
R!..IDFLR 
0,000 
a.DDO 
T f ' I r , • ~'] 
· 
· 
· 
-
-
-
-
-
-
40 45 !l0 55 
REFERENCe: INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6'71~ IN. 
BREF 5.292() IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0 • 6000 IN. 
SCALE 0.0060 
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~" 
~ i , , 
! 
1 
l 
AERODYNAMIC HYSTERISIS CHECK 
.10 , , , , , , . , ! • 
'" 
. ' .. • 
I 
••• 
.ao 
:L 
...J .111 
U 
I-
Z 
W 
...... 
.10 U 
...... 
l.J.... 
l.J.... 
W 
D 
U 
.05 
I-
Z 
W 
L 
D 
L 
(.!) .00 
,Z 
a-a It.. ..... ..tt. .~~~~ 1""' - - A. 
~a-~ 
...... 
::c 
u 
I-
...... 
a.. -.05 
-.10 
- .18 
o o Q o 5 10 20 P.5 80 
ANGLE OF ATTACK. ALPHA. DEGREES 
PATA SCT SYMeOL. CONFIGURATION DESClUPTlON EL.EVTR AILRON RUDDER 
(C!l2037)0 MSFC TWT 510, 040-A ORBITEf!,B1W1V1P1Ml 
CC52051) ZS MSFC TWT 510, 040~A ORElITER,B2W1V1P1Ml. -'20.000 0.000 0.000. 
-20.000 0.000' 0.000 
MACH 
, , . I , , I . . , 
· 
· 
· 
-
· 
-
-
-
85 40 50 55 
RUDFLR REFERENCE 1 NFOR MA TI ON 
0.000 SREF 16.37'00 SCi. tN·, 
0.000 LREF 3.6570 IN. 
eRE". 5.21120 I.N. 
XMRP ~.2D7D IN. 
YHRP 0.0000 IN. 
ZMRP 0.<5000 IN. 
SCALE 0.0060 
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AER~DYNAMIC HYSTERISIS CHECK 
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OATA SET SYHSOL 
(ClI2037) 
(ClI20!H) 
Ii 
9 
MACH 
10 15 20 ao a5 
ANGLE GF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B2W1V1P1Ml 
3 • .480 
" 
ELEVTR 
-20.000' 
-20.000 
,_, 1: ..• " '. t.-___ ~~·_, .... _.""""'~~ ..... ~ _. ~ ''I'' ... -~! ... -:--..::~<!!£"!: ._ .... /-
AILRON 
.0.000 
0.000 
RUODER 
0.000 
0.000 
40 
RUDFLR 
0.000 
0.000 
-
-
-
-
45 liD lI5 
REFERENCE INF~MATION 
SREF 
LREF 
BREF 
XMRP 
yHRP 
ZHRP 
,SCALE 
16.3700 
3.6570 
5.2920 
5.201'0 
0.0000 
O.SOCIO 
0.0060 
PAGE 
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IN. 
IN. 
IN. 
IN. 
IN. 
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AER~DYNAMIC HYSTERISIS CHECK 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SYMeOL. CONFIGURATION DESCRIPTION 
(C5Z037 ) 
(C5Z051 ) 
o HSFC TWT 510, 040-1. ORBITER ,B1W1V~PUI1 
n HSFC TWT 510, 040-1. OReUER,B2W1VliP1I11 
HACH 3.480 4.059 
EL.EVTR 
-20.000 
-20.000 
AI !.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
I. 
RUDF!.R 
0.000 
0.000 
· 
· 
.,-
.' 
. 
· 
-
. . 
.5 !So I" 
REFERENCE INFORHATION 
SREF 16.3700 SQ.IN. 
!.REF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP' 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCA!.E O.OOGO 
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AERODYNAMIC HYSTERISIS CHECK 
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ANGLE elF ATTACK. ALPHA, DEGREES 
DATA SET SyMBOL CONFI~URATION DESCRIPTION ELEVTR AILRON RUDDER RUDFLR 
(e~ZOS7 ) ~ MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl -20.000 0.000 0.000 0.000 (C~20!ll) MSFC TWT 510, 040-A ORBITER,B2W1V1P1Ml -20.000 0.000 0.000 0.000 
MACH ".959 
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50 
REFERENCE INFOPMATION 
SREF 16.3700 SQ.IN. 
~REF 3.6'70 IN. 
BREF 5.2920 IN. 
XHRP '.2070 IN. 
VHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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AERODYNAMIC HYSTERISIS CHECK 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA S~T SVHBO~ CONFIGURATloH DESCRIPTION 
(C520~T) () MSFC TWT 510, O4o-A ORBITER,OlW1VSP1Ml -
(C52051) ZS M8FC TWT 5S0, 040-A ORBITER,B2W1V1P1Ml 
~\ ~: .}, i 
~. 
EL.EVTR AILRON RUDDER IWOFLR REFERENCE INFORMATION 
-20.000 0.000 0.000 0.000 SREF 16.S700 SQ.1N. 
-20.000 o..DOIl 0.000 0.000 LREF S.~'70 IN. 
BREF '.2920 IN. 
XMRP 5.2070 IN. 
yHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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AER~DYNAMIC HYSTERISIS CHECK 
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DATA SET SYMBOL 
(C52037) 
(C520!H) 9 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
""FC TWT 510, 040"A ORBITER,B1W1V1P1Ml 
M,FC TWT !l10, 040-10 ORBITER,B2W1V1P1Ml 
3.480 
ELEVTR 
-20.000" 
-20.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
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45 so 55 
REFERENCE INFORMATIoN 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP L2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SYH&OL CONFIGU~ATlON DESCRIPTION 
(C520:57) (] HSFC TWT 510, 040-A OR91TER,91W1V1P1Hl 
(C520!l:l) ZI HSFC TWT 510, 040-A OR91TER,92W1V'PSMl 
ELE.VTR AILRON RUDDER RUDFLR 
-20.000 0.000 0.000 ·O.flOO 
-20.flOO fl.DOO O.flOO 0.000 
MACH 
t1""'\ (<£ , • 
'-~r' 
, , f T T 
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-
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-
-
-
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40 50 15 
REFERENCE INFoqHATION 
SREF' 16.570fl SIiI.1 N·. 
LREF !1.6570 IN. 
BREI" 5.2920 IN. 
XHRP , .2070 UL 
YHRP 0.0000 IN. 
ZHRP 0.6'100 IN. 
SCALE 0.0060 
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AERGDYNAMIC HYSTERISIS CHECK 
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DRAG COEfFICIENT, CD 
DATA SET SyMBOL 
(C!l2037) 
(C!l20!H) ~. 
MACH 
CONFI~URATION DESCRIPTION 
NSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
NSFC TWT !lID, 040-A ORBITER,82W1V1P1Ml 
_ •.. , .. j 
ELEVTR 
-20.000 
-20.000 
',HLRON 
0.000 
0.000 
0 •. 7 
RUeDER 
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0.000 
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D •• 
RUDFLR 
0.000 
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1.0 1.1 s.e 
REFERENCE INFORMATION 
SREF 16.5700 sa.IN. 
LREF S.6!1TD IN. 
BREF 5.2920 IN. 
XMRP '.201'0 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0~0060 
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PITCHING MOMENT COEFFICIENT, ClM 
OA TA SET SYMBOL 
(C52037 ) ~ (C52051 ) 
"'ACH 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510" 040-A ORBITER ,B2W1V1PHfl 
E[.EVTR 
-2D~000 
-20.000 
AILRON' 
0.000 
0.000' 
RUDDER 
0.000 
0.000 
RUDFLR 
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REFERENCE IH,F"CRMATION 
SREF 
LREF 
BREF" 
XMRP 
YHRP 
ZMRP 
SCALE, 
• 
16.STOO 
S.85TO 
5.zazo 
5.20TO 
0.0000 
0.6000 
D.DOlSD 
PAGE 
SQ. IN. 
IN. 
IH. 
IN. 
IN. 
IN. 
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AERODYNAMIC HYSTERISIS CHECK 
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PITCHING M~MENT C~EFFrCIENT. elM 
DATA SET SYMBOL 
(C'ZO<lT) 
(C!SZOSl ) ~, 
HACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, ~O-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B2W1V1P1Hl 
3.480 
ELEVTR 
-20.000 
-2Q.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000', 
RUDFLR 
0.000 
0.000 
REFEREN~E INFORMATION 
SREF 16.<1700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.60~0 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK, ALPHAp DEGREES 
DATA SET SYMBOl. CCNF"IGURATION DESCRIPTION 
(852040) () MSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
(852050) 2l MsFe TWT 510, 040~A ORBITER,B1AW1V1P1Ht 
HACH 0.596 
ELEVTR 
0.000 
0.000 
AILRON RUOPER RUDFLR 
0.000 0.000 0.000 
0.000 :).-000 0.000 
-
-
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10 12 
REi"ERENCE INFORMATION 
SREF' 16.51"00- ala .IN. 
LREF" 3.651"0 IN. 
BREF 5.2920 IN. 
XHRP 5.201"0 IN. 
YHRP 0.0'000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT OF CANDPY ~N LONGITUDINAL CHARACTERISTICS 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYHeOL CONFI~URATION DESCRIPTION 
(6'2040 ) 
(B':'!O'O) 
() HSFC TWT 510, O4D-A ORBITER,B1W1V1P1Ml 
ZS HSFC TWT 510, 040-A ORBITER,B1AW1V1P1Ml 
HACH 0.596 
ELEVTR AILRON RUDDER 
D.DDD D.ODD D.ODO 
D.OOO 0,.000 0.000 
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II 8 10 12 
RUDFLR REFERENCE INF~MAT1ON 
0.000 SREF 16.3700 SQ. IN. 
0.000 LREF 3.6'70 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 0, 
SCALE 0.0060 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SYMBOL CONFI~URATION DESCRIPTION 
(852040) 0 HSFC TWT· 510, 040-A ORBITER,!UW1V1P1H1 
(B52050) 2l HSFC TWT 510, 040-A ORBITER,81AW1V1P1Hl 
MACH 0.'86 
ELEVTR 
0.000 
0.000 
AILRON. RUDDER 
0.000 
0.000 
0.000 
0.000 
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RUOFL.R REFERENCE INFO'tMATlON 
0.000 SREF 16.3700 SQ.lN. 
0.000 LREF .3.8570 IN. 
BREF 5.2820 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
2MRP 0;6000 IN. 
SCALE 0.0060 
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EFFECT GF CAN6PY 6N L6NGITUDINAL CHARACTERISTICS 
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ANGLE DF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION 
(B~2040) () MSFC TWT 510, 040-A ORBiTER,B1W1V1P1Ml 
(B~20'0) z:s MSre TWT 510, 040-A ORBITER,B1AW1V1P1Ml 
MACH 0.596 
~L.EVTR 
0.000 
0.000 
AILRON 
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REFERENCE INF~MATION 
SREF 16.3700 SQ.IN.-
LREF 3.6570 IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP o.eooo IN. 
SCALE 0.0060 
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EFFECT OF CANl1PV GN LONGITUDINAL CHARACTERISTICS 
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DA TA SET SYMBOL 
(852040) 0 
(B52050) n 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT' 1510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 1510, 040-A ORBITER,B1AW1V1P1Ml 
ELEVTR 
0.000 
0.000 
AILRON' 
0.000 
0.000 
RUDDER 
0.000 
0.000 
• 
RUDFLR 
0.000 
0.000 
-T" T , T 
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i,;;l ...... 
.J 
• 10 12 
. REFERENCE INF~HATION 
SREF 16.lS700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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LL. 
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DATA SET SyMBOL 
(B520"0) ,0 
(652050) Z5 
MACH 
" " 
, 
-10 
- 8 - e - 4, - 2 o 2, 4 
ANGLE ~F ATTACK. ALPHA, DEGREES 
CONn <;URA nClN OEseR I PYlON 
MSFC TWT '10, 040-A ORBITER,B1W1V1P1Ml 
MsFC TWT '10, 040-A ORBITER,B1AW1V1P1Ml 
0.596 
ELEVTR 
0.000 
0.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDF'l.R 
0.000 
0.000 
,'" .. 
•• .:~ .. -___ ~"."' ............ ~"""'_._"' .. ,~~_-"" •• ~¥!'"'~ __ •..-._~.....,..., ... ~,,,~ ....... _.:._,1.. . 0,," _.,,~., ... ~ , .... ~,~ "'," ...$.,', 
J 
IS 10 12 
REFERENCE INFO~MATION 
SREF 16.3700 SG.IN. 
LREF 3.6570 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT ~F CAN~PY DN L6NGITUOINAL CHARACTERISTICS 
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ANGLE OF ATTACK. ALPHA. DEGREES 
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DATA SET SYHBO~ CONFIGURATION DESCRIPTION EL.EVTR AJL.RCiN RUDDER RUDFL.R REFERENCE INFOR'4ATlON 
~ 
-
-
-
-
-
-
-
-
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12 
(B~Z040) () HSFC TWT ~so, 040-A ORBITER,8SW1V1P1Hl 
(85Z050) Zl H8FC TWT ~SO, 040-A ORBiTER,B1AW1V1Pl,..1 0.000 O~OOO 0.000 0.000 SREF 1,&.;'700 S8.IN. 0.000 0.000 0.000 0.000 L.REF· ;'.e570 IN. 
BREF 5.2820 tN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP' O.eODD IN. 
HACH 0.~96 SCAL.E 0.0060 
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ANGLE ~F ATTACK, ALPHA. DEGREES 
DATA SET SYMBOl. CONFIGURATION'DESCRIPTION ELEVTR A1LRON RUDDER RUDFLR REFf:RENCe: INFORHATION 
(B520"0) £:) MSFC 'fWT 510, 040-A ORBITER,B1W1V1PlIH 
(852050) n MSFC TWT 510, 040-A ORBITER,B1AW1V1P1M1 0.000 0.000, 0.000 0.000 SREF 16.3700 SIiI.IN. 0.000' 0.000 0.000 0.000 LREF 3.6570 IN. 
BREF 5.25120 IN. 
XMRP 5.2070 IN. 
vMRP 0.0000 IN. 
Z~RP 0.6000 IN. 
MACH P.!JSl6 
SCALE 0.0060 
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EFFECT ~F CANOPY ON LGNGITUOINAL CHARACTERISTICS 
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LIFT COEFFIC1ENT SQUARED. CLSQR 
DATA SET SYMBOL 
(B52040) 0 
(B52050) Zl 
MACH 
CONFI.GURATIQI/ DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1HJ 
HSFC TWT 510, 040-A ORBITER,B1AW1V1P1MI 
0.5116 
• 
ELEVTR 
0.000 
0.000. 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
• -. I 
-
-
-
-
-
-
. 
.20 .22 
REFERENCE INFORMATION 
SREF 16.3100 SQ. IN. 
LREF 3.6570 IN. 
BREi'" 5.2920 IN. 
XHHP 5.~010 IN. 
YMHP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE O.OOSD 
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PITCHING MDMENT CDEFFICIENT~ ClM 
DATA SET SYMBOl- CONFIGURATION DESCRIPTION EI.EVTR AII.RON RUDDER RUOFl.R REFERENCE INFO~MATION 
tB520-40) Q MaFC TWT laO, 040-A ORBI'TER,B1W1V1P1Hl 
(~5Z050) .... HSFC TWT IHO, 040-A ORBITER,B1AW1V1PlIU 
0.000 0.000 0.000 0.000 SREF 115.11700 sa.IN. 
0.000 0.000 0.000 0.000 I.REF 11.8570 IN. 
EREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAI.E 0.0060 
MACH 
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PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SYHeOL CONriGURATION OESCRfPTION 
(8'2040 i 
(852050 ) 
o 'HarC TWT 510, 040-1. ORBITER,B1W1V1PU41 
z:s HSrC '(lilT 'iD, 040-Ji ~,BITER,B1AW1V1P1Hl 
HACH 0.'96 
ELEVTR 
0.000 
0.000 
A~LRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 0.000 
REFERENCE INFORMATION 
SREF iG.STDD SQ. IN. 
LREF :S.G'TD IN. 
BREF , .2920 IN. 
XHRP 5.201'0 IN. 
YHRP 0.0000 I,N. 
ZHRP D.GOOD IN. 
SCALE D.ODGO 
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B~DY AL~NE - LDNGITUOINAL CHARACTERISTICS 
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W 
..... 
U 
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..;J 
< a.E 
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SyMBOL. MACH 
~ 0.602 0 •• 00 
0 0.902 
0 0.9119 
"""' ~ 
'" 
o o 
BETA 
, , . • • , .. 
~A ~ A A 
-
~ ~ ,.. I...... .-.a:: ~ ...,.. 
~ 
'~ :.t::r -,..., 
"1;;,1 
l~-"" 
, I, 
o 10 15 
ANGLE 
PARAMETRIC VALUES 
0.000 
elF ATTACK. 
DATA HI8T. CODE V.~ 
MSFC TWT 510, 040-A ORBITER,Bl 
, , . , 
. 
...... £J 
~~ 
1 
I 
I , 
20 25 ao 
ALPHA. DEGREES 
(A52S26) 
-,-
55 
05 NOV 
, , , 
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-
-
-
-
-
-
-
-
-
40 ·<65 50 55 
REFERENCE INFORMATION 
SREF 16.3700 SQ .IN. 
L.REF 3.6570 IN. 
8REF 5.2920 IN. 
XNRP 5.2010 IN. 
YNRP 0.0000 IN. 
ZNRP 0.6000 IN. 
SCAL.E 0.0060 
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BODY ALDNE - LONGITUDINAL CHARACTERISTICS 
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SYMBOL MACH 
~ 1.U16 1.484 
0 1,9'" 
0 2,740 
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ANGLE OF ATTACK, ALPHA. DEGREES 
PARAMETRIC VALUES 
0.000 
DATA MIST. CODE V*G 
MSFC TWT 510. 040-A ORBITER.Bt CA52S26) 
" 
,1-----
-
-
-
5' .. 0 .. , liD lI' 
REFERENCE 1 NFORHA TI ON 
$REF 16·.3700 . SQ.lN. 
LREF 3 •. 6570 IN. 
BRE;:- lI.2IUO IN. 
XHRP ',2070 IN. 
YHRP 0,0000 . iN. 
ZHRP 0.6000 IN, 
SCALE 0.0060 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
SyMBOL PARAMETRIC VALUES REFERENCE INFO!P1ATIOt~ 
~ BETA 0.000 SREF 16.5100 SII.IN. LREF 5.6510 IN. &REF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
DATA HIST. CODE V*G 
SCALE 0.0060 
MSFC TWT S10~ ~40-A ~RBITER.Bl CAS2S26) OS NClV 71 PAGE 50. 1 
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BDDY AL~NE - L6NGITUDINAL CHARACTERISTICS 
• ao , J 
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SyMBOL. MACH 
~ 0.602 0.000 
<> 0.902 0 0.999 
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o o o 5 10 20 3D 
ANGLE OF ATTACK. ALPHA. DEGREES 
BETA 
PARAMETRIC VALUES 
0.000 
DAT.A HIST. COOE V*G 
• • • r ' J 
-
-
-
-
-
35 40 45 110 !III 
REFERENCE INFORMATION 
SREF ·16.5700· SQ.IN. 
LREF 5.61170 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
MSFC TWT 510. 040-A ORBITER.B1 CA52S26J 05 NOV 71 PAGE 502 
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B~DY ALONE - LONGITUDINAL CHARACTERISTICS 
• 110 I 
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SYMBOl. MACH 
~ 1.196 1.464 
0 1.954 
0 2.740 
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ANGLE ~F·ATTACK. ALPHA, DEGREES 
BETA 
PARAMETRIC VALUES 
0.000 
OATA HIST. COOE V*G 
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40 50 55 
REF£RENCE INFORM~TION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0,0060 
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B~OY ALGNE - L6NGITUDINAL CHARACTERISTICS 
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SYMBOL MACH 
3.0480 
04.959 ~ 
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~ V ~ y 
/ Y A 
V Q ~. Y ~ V 
J 
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D o D 10 15 20 25 Sll 
ANGLE CJF A TT ACK. ALPHA. DEGREES 
PARAMETRIC VALUES 
BETA 0.000 
DATA HIST. CODE V*~ 
MSFC TWT 510. 040-A CJRBITER,Bl ("52526) 
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3!1 4!S, 50 
REFERENCE INFORM'TtON 
3Rt';:' 15.51'00 SQ.IN. 
LREF :::.651'0 IN. 
BREF' 5.2920 IN. 
XMRP 5.:12070 IN. 
YMRP 0.0000 IN. 
ZMRP U.6000 IN. 
SCALE 0.0060 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
SyMBOL 
~ 
0 
0 
MACH 
0.602 
o.eoo 
0.Sl02 
0.999 
BETA 
PARAMETRIC VALUES 
0.000 
MSFC TWT 510. 040-A ORBITER.Sl CA52S26) 
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40 50 55 
REFERENCE INFORM~TION 
SREF 115.3700 SQ.IN. 
LREl'" 3.6570 IN. 
9REF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 rN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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SyMBOL MACH 
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0 2.'740 
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PARAMETRIC VALUES 
0.000 
DATA HIST. CODE V*~ 
MSFC TWT 510. Cl40-A ClRBITER,Bl 
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REFERENCE INFORMATION 
SREF le.3'700 .sa. IN. 
LREF 3.65'70 IN. 
BREF 5.2820 IN. 
XHRP 5.2070 IN. ~ 
YHRP 0.0000 J N. 
, 
ZHRP o.eooo IN. 
SCALE o.ooeo 
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~EFER£NCE INFORMATION 
SREF 16.370U SCLIN. 
LREF 3.6570 IN. 
BREF 5.2g20 IN. 
XMRP 5.~070 IN. 
YMRP 0.0000 IN. 
ZMR'P 0.6000 IN. 
SCALE 0.0060 
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REFERENCE INFORMATION 
SREF 16.37'00 SQ.IN. 
L.REF 3.6~7'0 IN •. 
BREF ~.ZIilZO IN. 
XMRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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~ 3."80 BETA 0.000 ".lilSg SREF 16.370U SQ.IN. LREF 3.6570 IN. 
BREF 5.2gZo IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.IJOoO IN. 
DATA HIST •. CODE SCALE 0.0060 
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REFERENCE INFORMATION 
SREF 16.3700 S.LIN. 
LREF :5.6'70 IN. 
BREF 5.2920 IN. 
XMRP '.2070 IN. 
YMRP 0.0000 iN. 
ZMRP 0.15000 IN. 
SCALE 0.0060 
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REFERENCE INFORMATION 
SREF HI.37'DO SQ. I N .• 
LREF 3.6570 IN. 
BREF 11.2920 IN. 
XNRP 5.£07'0 IN. 
YNRP 0.0000 IN. 
ZNRP D.60g0 IN. 
SCALE 0.0060 
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REFERENCE INFORMATION 
SREF 16.3700 Sla-, HI. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
xMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 iN. 
SCALE 0.00150 
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SREF 16.3700 SQ.n<. 
L.REF 3.6570 IN. 
BREI" '.29'20 IN. 
lCHRP 5.2070 IN. 
YHRP a.oooo IN. 
ZHRP o.eooo IN. 
SCAL.E o.ooeo 
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SREr 16.lI700 SQ.IN. 
LREF lI.6570 IN. 
aREr '.2920 IN. 
Y.MRP 5. eO'ro IN. 
YMRP 0.0000 tN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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REFERENCE I NF,ORHA nON 
SRE!" 16.3700 SQ.. IN. 
L.REI" 5.6570 IN~ 
&REF '5.2921,1 IN. 
XHRP ~.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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YMRP 0.0000 IN, 
ZMRP 0.\5000 IN. 
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REFERENCE INFORMATION 
SREF 16.3700 sa.tN. 
L.REF 3.15570 IN. 
BREF '.2GZO IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.00150 
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SREF 16.3700 SQ.IN. 
L.REF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
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SCAL.E 0.0060 
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BREF 5.2920 IN. 
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BR£F '.2D20 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
ScALE 0.00110 
N~V 71 PAGE 528 
-. 
I 
~ "'4·.":~'_'._~'''':'':'''': _" 'c>' ',,-~ •.. _.",,_~ ..•=._ .. ~.,. r"""~'" =-=",-=",=,,:-=,~.""'''''''''''''''''''''<''''~;--'~-'.= ..  .. ~:i.' ..... -""'-''''''-"''~''''.''''''-.'!'''''''''',","""",",,,,, ...;.ji.. '~'.;..':.:.o-."" .. _~_.i "~~ '" '~"""t ...... -=.-.. '._,~.-_.~,-_,.",. _-._"_~"-ii.:-_,,,, ..:..·-.·~ ........ _....;;. ____ .. ·.14.' 
plu 
r-
I 
.. , 
'\ 
BGDY AL6NE - L6NGITUDINAL CHARACTERISTICS 
Z 
U 
. 
I-
Z 
W 
.... 
U 
..... 
u.. 
lL. 
W 
0 
U 
W 
U 
0:: 
0 
lL. 
..J 
< 
l: 
a:: 
0 
z 
i.e 
i,a 
i.D 
D.e 
D.e 
0.4 
0.2 
0.0 
-0.2 
-0.4 
-D.G 
.ao 
SyMBOL MACH 
~ 0.802 0.800 
0 0.1102 
0 0.9119 
. . 
BETA 
. . . . . . • • • • 
-
j 
-! 
[L.. . 
, s ~ ~ ~ ~ h-. I-ct-I 
• 
.20 .15 .10 .05 .00 .00 .00 
PITCHING MOMENT COEFFICIENT. ClM 
PARAMETRIC VALUES 
0.000 
• • • 
.. • 
-
..•. .~ 
.00 -.05 - .10 
-.S' 
REFERENCE INFORH~T!ON 
SREF 16.3700 SQ.IN. 
LREF 3.6'70 IN. 
BREF 5.25120 IN. 
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YMRP 0.0000 IN. 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFI~URATION DESCRIPTION ELEVTR AILRON RUDDER RUOFLR REFERENCE INFORMATION 
(052010) O· MSFC TWT 510, 040-A alBlTER,B1W1V1PU41 
(8'2021) ~ HSFC TWT 510, 040-A ORBITER,B1W1V1Ml 
-20.000 0.000 0.000 0.000 SREF 115.3700 SQ.IN. 
-20 .• 000 0.000. 0.000 O.QOO L~EF' 3.6570 IN. 
BREF' 5.2920 IN. 
XMRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 0.90' 
SCALE 0.0060 
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DATA SET SYMBOL. 
(0'2010) ( e, 20lU ) ~-
MACH 
. , , ! I , 
~ 
'--l~~ ~ 
~ ~ 
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10 20 
ANGLE OF 
CONFIGURATION DESCRIPTION 
HSFC TWT 51.0, 040-A ORBiTER,B1W1V1P1Hl 
HSFC T~T 510, 040-4 ORBITER.B1W1V1Hl 
1.1S14 
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ATTACK, ALPHA. DEGREES 
EI.EVTR - AII.RON RUDDER 
-20.000 0.000 0;000' 
-20.000 0.000 0.000' 
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REFERENCE INFORHATI~ 
SREF 16.5700 se.iN. 
I.~EF 5.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAI.E 0.0060 
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DATA SET SYMBOL 
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ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION PE'SCRIPT,ION 
MSI'"C TWT 510, 040-A ORBITER-jB1W1V1P1M1 
MSrC TWT 510, 040-.A ORBITER,B1W1V1Ml 
1.1157 
ELEVTR 
-20.000 
-20.000, 
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O.COO 
0.000 
RUDDER 
0.000 
0.000' 
40 
RUDI'"LR 
0.000 
0.000 
'T' • 
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-
45 50 5' 
REFERENCE INFo."HlA TION 
SREI'" 16.3TOO SQ.IN. 
LREF 3.6'TO IH. 
BREF 5.21120 IN. 
XMRP 5.20TO IN. 
YMRP O.OOOP IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFIGURATION OESCRIPT~ON El.EVTR AIl.RON RUDDER 'RUDFL,R REFERENCE tNFOflHATlON 
(052010) 1.) HSFC TWT' 51Q, 040-1. ORSITER,B1W1V1F'lH~ 
(8520211 n HSFC TWT 510, 040-A OftBlTER,B1W1V1Hl -20.000 0.000 0.000. 0.000 5REF 16.3100 SQ.JN. -20.000 0.000 O.t1',::)C 0.000 LREF '.6570 IN. 
BREF 5.2!il20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 [1'1. 
'\ ZHRP' 0.6000 IN. 
HACH 0.599 SCAl.E. u.OUeO 
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DATA SET SYMBOL 
(0'2010) 
(852021 ) £< 
HAeH 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CON~IGURATION DESCRIPTION 
~SFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER ,B1W1V1Hl 
ELEVTR' AILRON 
-20.000 
-20.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
40 
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REFERENCE JNFOPHATION 
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RUDFLR 
0.000 
0.000 
SREF 16.3700 SQ.lN. 
LREF 3.6570 IN. 
BREF 5.2!i1Z0 IN. 
XMRP 5.2:070 IN. 
yMRP O.OODO IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA '.lET IIYMBOL CONFIGURATION DESCRIPTION- ELEVTR AILRON RUDDER RUoFLFt REFEREN'::E INFORMATION 
(O~2010) () MSFC TWT 510, 04D-A ORBITER,B1W1V1P1Ml 
(052021) ~ ~3FC TWT 510, 040'-A ORBITER,B1W1V1Ml -20.000 0.000 0.000 0.000 5REF 1'5.5700 sa.IN. -20.000 0.000 0.000- 0.000 LREF ~."!s70 IN. 
BREI" 5.2920 IN. 
XMRP -5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0_060 
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DATA SET SyMBOl.. 
(0'2010)" 
(~52021 ) 9 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 5!0, 040-A ORBITER,B1W1V1P1Hl 
MSFc:. TWT lHO, 040-A ORBITER ,B1W1VlIU 
1.IU7 
EI.EVTR 
-20.000 
-20.000 
AII.RON 
0.000 
0.000 
RUDD<:R 
. 0.000, 
0.,000 
RUDFI.R 
0.000 
0.000 
I • -. J 
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REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
I.REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAI.E 0.0060 
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ANGLE elF ATTACK, ALPHA, DEGREES 
OAT~ SET SyMBOl. CONFIGURATION DESCRIPTION EI.EVTR AII.RON RUDDER 
(0'2:010 ) ~ MSFC TWT 510, 040-A ORBliER,B1W1V1P1Ml -20.000 0.000 0.000 (0'2:021 ) MSFC TWT 510, 040-A ORBITER.B1W1V1Ml -20,000 0.000 0.000 
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RUDFI.R REFERENCE INFORMATION 
0.000 SREF 16.3700 SQ.Jt~. 
0.000 I.REF 3.15570' IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCAI.E 0.00150 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SyMBOl. CONFIGURATION DESCRIPTION ELEVTR AILRON RUDDER RUDFI.R REFERENCE INFORMATION 
(052010) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(S520Z1) Zl MSFC TWT 510, OotO-A ORBITER,91W1V1Ml 
-20.000 0,000 0.000 o.COO SRE!" 16,3100 Sa,IN. 
-20.000 0.000 0.000 O.OCO LREF 3.6510 IN. 
BREF 5.2920 IN. 
XM~P 5.2010 IH. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH O,G05 
SCALE 0.0060 
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ANGLE OF ATTACK, ALPHA, DEGREES 
OA TA SET SYMBOL 
(052010) 0 
C 0'2021) n: 
MACH 
CONFIGURATiON DESCRiPTION 
HSFC TWT lUO, 040-.11 ORBITER,B1W1V1PUU 
HaF'C' TWT 5SD, 040-4 ORSITERiSSW1V1Hl. 
• 
ELEVTR 
-20..000 
-20.000 
AILRON 
0.000 
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RUDDER 
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40. 
RUDF'LR 
0.000 
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REFERENCE IhIFOP,",ATlON 
SREF te.:u'oo SQ.IN. 
LREF 3~e'70 IN. 
OREF 5.2V~0 IN. 
XHRP '.2070 IN. 
YI·IRP· a .0000 IN. 
ZMRP Q.eoo~ IN. 
SCALE O.ootilll 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
DATA SET SyMBot.. CONFIGURATlON DESCRIPTION 
(052010) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(052021) ZS MSFC TWT 510, 040-A ORBITER,B1W1V1Ml 
El.EVTR 
-20.000 
-20.000 
AIl.RON 
0.000 
0 .• 000 
RUDDER 
0 •. 000 
0.000 
40 
RUOFLR 
0.000 
0.000 
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REFERENCE INFORMATION 
SRE. 
LREF 
BREF 
XHRP 
YMRP 
ZHRP 
SCAl.E 
16.3700 
3.6570 
5.2&20 
5 .. 2070 
0.0000 
o.eooo 
0.0060 
PAGE 
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IN. 
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IN. 
IN. 
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ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTIoN 
(052010) 0 HSFC TWT 510, 04o-A ORBITER,B1W1.V1P1H1 
(832021) n HSFC TWT 510, 0..0-4 ORBITER,81W1VU41 
ELEVTR. AILRoN RUDDER RUDFLR REFERENCE INFCRHATlON 
-20.000 0.000 0.000 0.000 SREF 18.5700 Se.IH. 
-20.00ll 0.000 0.000 0.000 LREF 5.6570 IH. 
8REF ~.Zg2o IN. 
XHRP ;$.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE o.ooeo 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ,ELEVTR AILRON RUDDER RUDFLR REFERENCE INFCRMAT:ON 
(D~2010) 0 MsFC TWT 510, 040-A ORBI'TER,B1W1ViP1Ml 
(B52021) 2l MSFC TWT 510,,040-A ORBITER,B1W1V1Ml 
-20.000 0,000 0.0000.000 SREF 111.3700 SQ .IN. 
-20.000 0.000 0.000 0.000 LREF 5.&570 IN. 
DREF 5.2~20 IN. 
XHRP 5.2070 IN. 
~"RP 0.0000 IN. 
ZHRP o.eooo IN. 
HACH O,Q05 SCALE o.ooeo 
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ANGLE OF 
CONFIGURATION DESCRIPTIoN 
H!lFC TWT 510, 040~A ORaITER,B1WSV1PSHS 
HaFC TWT 510, 040-AOR.BITER,B1WiVllU 
1.1114 
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ATTACK. ALPHA, DEGREES 
ELEVTR AII,.RON RUDDER RUDFI.R 
-ZO.OOO 0.000 0.000 0.000 
-zo.oOo 0.000 0.000 0.000 
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REFERENCE lNFOR:~ATlON 
SREF 111.57'00 liQ.lN. 
LREF 5.11570 ~N. 
&REF 11.2$20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.11000 IN. 
SCALE 0.00110 
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ANGLE OF ATTACK~ ALPHA. DEGREES 
DATA SET SyMBOL CONFIGUQATION DESCRIPTION 
(052010) () MSFe TWT 51P. 040-A ORBITER,B1W1V1P1Hl 
(B52021) n MSFe TWT 510, 040-A ORBITER ,B1Wl,VlIoU, 
HAeH 1.957 
ELEVTR At LRON RUDDER RUDFLH 
-20.000 0'. DOl!! O'.COO 0.000' 
-eo.ooo 0,000 0.000 0,000 
REFERENCE I NFOR'I"Tl Od 
SREF 16.3700 SQ .IN. 
LREF 3.6570 IN. 
BREI" !I.2~20 IN. 
XHRP !I.2070 IN. 
YHRP 0.0000 IN. 
ZHRP ,0.6000 IN. 
SCALE 0.'0060 
PAGE 551 
'. 
, 
, 
I 
I 
Pd 
I 
EFFECT DF ACPS P60S DN ELEVDN PDWER 
I. •• r , , "'!"'" I , , , , . . , , .~ 
-. 
. 
I. •• 
t.o 
-
, 
o.e 
• ..J 
U 
~ -
-.-t-
Z 
W 
..... 
U 
..... a.4 
lJ... 
lJ... 
W 
0 
U 
t-
a.2 
lJ... 
..... 
..J 
n ~ ......,~ ,- - -~ 
-
~ ~ 
I ~ ~ 
a.a ~7 
.'- • . 
-D •• 
o 5 so 25 ao .. 0 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SyMBOL 
(052010 ) 
(852021.) ~ 
HACH 
CONF"I~URATION DESCRIPTION 
MIlF"C TWT 510, 040-A ORBITER,B1W1V1P1Ml 
"arC TWT 510, 040-1\ ORBI'TER,B1Wl.V1Ml 
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ELEVTR 
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REF"ERENCE INFORMATION 
SREF" Je.'700 SQ.IN. 
LREF" 3,e570 IN. . 
8~EF" 5.2azo IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.~OD01N. 
SCALE o.ooeo 
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ANGLE DF ATTACK. ALPHA. DEGREES 
OA TA SET SYMBOl. 
(052010) 
(B!l202l) ~ 
MACH 
CONFI~URATJON DESCRfPTION 
HSrC TWT 510, 040-A ORliII TER .B1W1 V1PlIofl 
MSFC TWT 510, 040-A ORBJTER,B1W1V1Ml 
0.90' 
ELEVTR 
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REFERENCE INF~MATION 
SREF 16.~700 SQ.IN. 
LREF ~.6570 IN. 
BREF 5.2\1120 IN. 
XMRP ·5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMB~ CONFJ~URATION DESCRIPTION 
(052010) () HSF(; TWT 510, 040-A ORBITER,B1W1V1PUU 
(852021) ZI MSFC TWT !HO. 040-A ORBITER',B1W1V1Hl 
HACH 1.11t4 
-"-' ' .. ";" 
ELEVTR 
-20.000 
-20.000 
AILRON RueDER RUDFLR REFERENCE INFO~"'ATION 
0.000' 0.000' 0.000 SREF. 115.;'700 !Sa.IN. 
0.000 0.000 0 •. 000 LItEF 3.15'70 IN. 
BREF 5.21t20 'IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCALE O.OOGO 
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ANGLE elF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL 
(D~2010) 
(U2021 ) ~ 
MACH 
CONFl GURA TI ON DESCRIPTION 
MSFC TWT 510, O4o-A ORBI TER, Bl W1 Vl P1Ml 
MSFC TWT SID, 040-A ORBITER ,aiWl V'lM1 
ELEVTR AILRON RUDDER 
-20.000 0,000 0.000 
-20.000 0.000 0.000 
40 
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RUDFLR 
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REFl::RENCE I NFC'IH" Tl ON. 
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-
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55 
0.000 SREF lG.3700 SQ .IN. 
0.000 LREF 3.G570 IN, 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP o.eooo IN. 
SCALE 0.0060 
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ANGLE GF ATTACK. ALPHA, DEGREES 
OA1A .SET SYMBOl.. CONFI(;URATlON DESCRIPTION E:LEVTR AI LRON RUDDER RUOf'LR REFERENCE INFoRMA TI ON 
(05~P10). f"I MSFC TWT 510, 040-A ClftBlTER,B1W1V1P1Ml 
(B520.U) ~ 'MSF(; l'WT 510, 040-A 'ORBITER,B1W1ViHI -20.000 0.000 0.000 a.ClOO SREF 16.3700 sa.IN. 
-20.000 0.000 0 .• 000 0.000 LREF 3.6570 IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP n.oooo IN. 
ZHRP 0.6000 IN. 
MACH 0.599' SCALE 0',0060 
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DATA SET SYMBOL 
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ANGLE DF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 5S0, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER ,B1W1V1Ml 
0.905 
ELEVTR 
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0.000 
0.000 
RUDDER 
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REFERENCE INFORMATION 
SREF 
L/olEF 
BREI" 
XMRP 
YHRP 
ZHRP 
SCALE 
16.:5700 
3.6'70' 
5.2920 
5.2070 
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DATA SET SyMBOl. 
(O!l2010) 
(6!12021 ) ~ 
HACH 
CONFI~URATJON DESCRIPTION 
HSFC TWT '10, 040-10 ORBITE~,B1W1V1P1Hl 
HSFC TWT '10, 040-10 ORBITER,B1W1V1HI 
1.1S14 
ELEVTR 
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REFERENCE I NFORHA Tl ON 
SREF 16.3700 SQ.IN. 
LREF 3.8!170 IN. 
BREF 5.2820 IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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OA TA SET SYMBOL 
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ANGLE ~F ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B,IW1V1HI, 
1.957 
ELEVTR 
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REFERENCE INrORHATION 
SREF 16.3700 SQ.IN. 
LREF 3.6510 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET SyMBOL 
(052010) 0 
(B52021) n 
MACH 
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ANGLE 
CONFIGURATION DESCRIPTION 
MSFC TWr '10. ~O-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORBITER,B1W1V1Ml 
0.'99 
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25 50 55 "'0 45 50 55 
OF ATTACK. ALPHA. DEGREES 
EL.EVTR AIL.RON RUDDER RUDFL.R REFERENCE INFO~HATION 
-20.000 0.000 ·0.000 0.000 SREF' Ui.3700 SQ.IN. 
-20.000 0.000 0 •. 000 0.000 L.REF 3.6'70 IN. 
BREr '.2920 IN. 
XMRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA S~T SyMBOL CONFI~URATION DESCRIPTION 
(05201.0) 0 MSFC TWT 510, 040-1. ORBITER ,B1W1V1P1Ml 
(B'2021) n MSFC TWT 5'10, 040-1. ORBITER,B1W1Vl.Nl 
MACH 0.905 
ELEIITR AILRON RUDDER RUDFLR REFERENCE INFORMATION 
-20.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
-20.000 0.000 0.000 0.000 LRE"F 3.6510 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 tN. 
ZMRP 0.6000 tN. 
SCALE 0.0060 
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DATA SET SYMBOl. 
(D!l2010) 
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CONFlvURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-" OR81TER,B1W1V1Ml 
1.le4 
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REFERENCE INFORMATION 
SREf' HI. 31'00 'SQ.lN. 
LREF 3.651'0 IN. 
BREF' 5. 2~20' IN. 
XMRP 5.2010 IN. 
YMRP 0.0000 IN. 
ZMRP 0.&000 IN. 
SCALE 0.0060' 
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DATA SET 5YMDOL 
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CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-11 ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 940-11 ORBITER,B1W1V1Ml 
1.951 
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REFERENCE INFORMATION 
SREF 
I.REF 
BREI" 
XMRP 
YMRP 
ZHRP 
SCALE 
16.STOO 
~.6570 
5.2~20 
5.20TO 
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0.6000 
0.0060 
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DATA SET SYMBOL 
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\ B'2021 ) 9 
CONFIGURATION DESCRIPTION 
HSFC TI~T 510" 040-4 ORBITER,!::1W1V1P1Ml 
HSFC niT 510, 040-4 ORB!TER,B!W1V1M1 
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REFERENCE INFO:lHATlON 
SREF HI.,:S70o. SQ. IN. 
L.REF 5 •• '70 IN. 
BREF 5.2920 IN. 
XHRP 5,2010 'IN. 
YMRP 0.0000 IN. 
ZI4RP 0.6000 I ri. 
SCALE 0.0060 
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DATA SET I!VHf!OL 
(052010) 0 
(852021) z:s 
MACH 
CONFl'C;URATlON CESCRIPTION 
MSFC TWT !l10, 040-1. ORBITER,B1W1V1P1Ml 
MSFC TWT !ll0, 040-A ORBITER,B1W1V1Ml 
',.0: 
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REFERENCE INFO'U4ATION 
SREF 16.5700 SQ .IN. 
L.REF :S.e5ro IN. 
OREF 5.21120 [N. 
XMRP 5.2070 IN. 
VHRP 0.0000 IN. 
ZHRP 0.6000. IN. 
SCAL.E o.ooeo 
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LIFT C~EFFICIENT SQUARED, CLSQR 
DATA SET SYMBOt.. 
(052010 ) 
(052021 ) ~ 
MACH 
CONFl~URATION DESCRIPTION 
MSFC.TWT l510, 040-A ORBITER,B1W1VSP1H1. 
HSFC TWT '1b, 040-A ORBITER,BSW!VSMl 
S.SG4 
'. 
EL.EVTR 
-20.000 
-20.000 
AlL.RON 
9.000 
0.000 
RUDDER 
0.000 
0.000 
RUDF'L.R 
~_::-oo 
0.000 
. • ... 
.. 
· 
· 
· 
· 
· 
· 
· 
-
· 
· 
· 
-
-
" 
-
-
· 
R.e •• 4 2 •.• 
REFERENCE INFORMATION 
$REF 16.3700 SQ .IN. 
LREF 5.6S70 IN: 
BREF 5.2G20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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EFFECT C1F ACPS PC10S ON ELEVON POWER 
~ 
,., 
l.D 
, 
0.0 
0 •• 
0.7 
0 •• 
O.IS 
0.4 
;& 
~ 
o.a 
, 
); 
O.I! i/ 0.' ~ 
0.0 
0.0 
. . 
0.2 0.4 
, , 
0.8 1.0 
r--r-T . , , I' 
~ 
. 
1.2 1 •. 4 1.15 I.e 
LIFT COEFFICIENT SQUARED, CLSQR 
DATA SET SyMBOL 
(D52D1D) 
(B52021 J ~ 
HACH 
CONFIGURATION DESCRIPTION 
MSFC TWT !S10, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT !S10, O4a-A ORBITER,BLW1V1Hl 
ELEVTR 
-20.000 
-20.000 
AILRON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOFLR 
0.000 
0.000 
'T , , J 
. 
. 
-
~ 
2.2 2.8 
REFERENCE INFOPHATION 
SREF "16.3700 SO.IN. 
LREF 3.6570 IN. 
BREF 5.29213 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SYMflOL 
f D52010') 
(852021 ) ~ 
MACH 
CON~IGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSFe TWT 510, 040-A ORBITER,B1W1V1Hl 
~LEVTR AILRON RUDDER RUDFLR 
-20.0DO 0.000 0.000 0.000 
-20.000 0 •. 000 0.,000 0.000 
REFERENCE INFORMA n'ON 
SREF 16.3700 SQ. IN. 
LRE~ 3.6570 IN •. 
BREI'" 5.2.20 IN. 
XMRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZMRP 1).15000 IN. 
3CAL£ 0.0060 
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EFFECT ~F ACPS PDDS DN ELEVDN P6WER 
! •• 
&.4 
& .il 
, .D 
a.' • 
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0.0 
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PITCHING MDMENT CDEFFICIENT. ClM 
DATA SET SyMBOL 
'D520~0) 
(B52021 ) ~ 
MACH 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-4 ORBITER.B1W1V1P1Ml 
"BFC TWT 510, 040-A ORBITER.81W1V1Ml 
0.903 
,~ ·,,,,_, .. OO"!-. 
ELEVTR 
-:O~OOD 
-20.000 
A!L~ON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
I,"· 
RUDF'LR 
0.000 
0.000 
REFERENCE INFOF.MATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
OREF 5.2920 IN. 
XMRP '.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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PITCHING MOMENT COEFFICIENT. ClM 
t'/AT'" SE;T SyMBOL 
li052010) 
(B'2021 ) ~ 
MACH 
CONFIGURATION DESCRIPTION 
MSFC Twr 510, 040-A ORBITER,81W1V1P1Ml 
MSFC 'rWT 510, 040-A ORBITER,B1W1VSMl 
S.la4 
;, - .\ 
:_ ~,,~ . .,._ ..... ,_~>." ...... ~._ .,lJ. ~, •. "_"".\I'_ 
EI.EVTR 
-20.000 
-20.:000. 
AII.RON 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
,0.000 
0.C100 
REFERENCE I NFOOHA 11 ON -
SREF IG.3700 se.IN. 
LREF 3.0570 IN. 
BREF 5.2920 IN. 
XHRP ~.2070 IN. 
YHRP O.POOO IN. 
ZMRP O.GOOO IN. 
SCALE a.OOGO 
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EFFECT ~F ACPS PGDS GN ELEVDN P~WER 
l •• 
'.4 
l.a 
1.0 ' 
0.6 
0 •• 
O.~ 
0.2 
0.0 
-0.2 
-0.4 
-a •• 
.SD 
.. , I , 
.. 1 
.20 .15 
, 
• 
.10 
~·.·i /
I , , . I • • f ' • I .. 
-
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. 
I~ ~ 
j ~ 
I 1 
j 
; f 
~ 
-
-
-
-
-
, 1 
.05 .00 -.05 -.10 -.15. 
PI TC'H I NG MOMENT CClEFF re lENT ,ClM 
DATA SE.T syMBOL 
(052010) 
(852021 ) ~ 
MACH 
CONFIGURATION DESCRIPTION 
HaFC TWT 510, 040-04 ORBITER,B1W1V1PiM1 
HSFC TWT 510, 040-04 ORBITER,B1W1V1111 
ELEVTR 
-20.000 
-'11:0.000 
AIl.RON 
0.000 
:J.OOO 
RUDDER 
0.000 
0.000 
RUDFl.R 
0.000 
0.000 
REFERENCE INF~MATION 
SREF !6.3TOO SQ.IN. 
l.REF 3.6~To IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP a.oooo IN. 
ZMRP 0.6000 IN. 
SCAl.E 0.0060 
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EFFECT ~F ACPS P~DS ~N ELEV~N PDWER 
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PITCHING MOMENT COEFFICIENT. ClM 
DATA SET SYHpOI. 
(052010) 
(852021 ) ~ 
HACH 
. 
Co(JNFIGURATION DESCRIPTION 
HSFC TWT 510. 040-4 ORBITER,B1W1V1P1Hl 
HSFC TWT 510. 040-4 ORBITER.B1W1V1Hl 
£LEVTR 
-eo.oou 
-20.000 
AILRON RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 O.llOO 0.000 
REFERENCE INFOR MA T I ON 
SREF 16.3700 SQ •. IN. 
LREF 3.8570 IN. 
BREF 5.2g20 IN. 
XHR.P 5.2070 IN. 
YHRf'I 0.0000 IN, 
ZHRP 0.8000 IN. 
SCALE' 0.0060 
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, 
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-
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I. .0 
Z 
U 
I-
Z 0 •• 
W 
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U 
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lJ... 
lJ... 0.6 
W 
0 
U 
W 
U 0.4 
a:: 
0 
lJ... 
..J 
< O.Z 
1: 
a:: 
0 
z 
0.0 
~ 
.~ 
V 
I 
.{ 
JJ 
J. ~ 
""'.d 
-0.2 
-
-
-
-0.4 
-
I • . i 
-0.6 
• lila .20 .15 .10 .05 •. 00 -.05 -.10 -.lll 
OATA SET syMaOl. 
(052010) 
(852021 ) 9 
PITCHING MOMENT COEFFICIENT. ClM 
CoNFIGURATION DESCRIPTION 
MSFC TWT lI1D, 04D-A ORBITER,B1W1V1P1Ml 
MSFC TW'T 510, 040-A ORBITER,BiW'lVHll 
0.IiI09 
El.EVTR 
.-20.000 
-20.000 
AILRON RUDDER RUDFl.R 
0.000 O.OPo. 0.000 
0.000 0.000 0.000 
REFERENCE 1 NF"OPHA T1.:>/,/ 
SREF 1&.:1700 sa .11'1. 
l.REF :1.15570 11'1. 
BREF 5.2920 IN. 
J(MRP 5.2070 IN. 
YMRP o.ooao IN. 
ZMRP 0.6000 tN. 
SCAl.E 0.0060 
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EFFECT ~F ACPS P~OS ON ELEVON POWER 
I,. 
I •• 
t 
, .a' 
, .0 
O.G 
-
D •• 
0.4 
0.2 
0.0 
-D.le 
-0.4 
-D.e 
.1'10 
T • 
, 
I • 
.29 .20 .us 
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.10 
,----- ------r-~--~-
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PITCHING MOMENT COEFFICIENT. elM 
DATA SET SyMBOL. ~ONFIGURATIoN OESCRIPT%tlN 
(0'2010) 0 HSl'C TWT 510~ 040-A ORBITER,B1W1V1P1Hl 
(9'2021) ZS HaFC TWT 510, 040-A ORBITER 1 alW1V1Ml 
MACH 1.i1l4 
ELEVTR AILRON RUOOj:;R RUOFLR REFERENCE INF~HATION 
-20.000 0.000 0.000 0.000 SREF' 16.3700 sa.IN. 
-20.000 0.000 0.000 0.000 LREF" 3.8570 IN. 
BRE" !I .2IU!0 'N .' 
XMRI' ,5.2070', N. 
YHRP b.oooo IN. 
ZHRP 0.6000 iN. 
SCALE 0,0060 
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lJ... D •• ~ I 
W 
D « ~ 
U 
W 
U 0.4 
0:: 
D 
lJ... 
..J 
< 0.2 
1: 
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~ , J 
rf 
Z 
0.0 
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, 
-D.e 
• DD .20 .15 .10. .05 .00 
PITCHING MOMENT COEFFICIENT, ClM 
DATA SFT SYMBOL CONFIc;URAHON DESCRIPTION 
(0'2010) 0 HSFC TWT lHO, 040-A ORBITER,B1W1V1P1Ml 
(852021) II HSFC TW! 51U, 040-A ORBITER,~lW1V1Ml 
MACH i.e5T 
ELEVTR 
·20.000 
-20.000 
AILRON RUDDER RUDFLR 
0.000 0.000 0,000 
0.000 0.000 0.000 
"" -
, J 
. 
. 
--
I 
,~ 
""1. 
-
.:..~ 
-
-
-
. 
-.10 -.:1.5 
REFERENCE INFORMATION 
SREF 16,:5TOO SQ. IN. 
LREF :!l.G5'TO IN. 
BREF 5.2920 IN. 
XHRP 5.201'0 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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0 
l.L.. 
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I 0:: 
i w I-
J 
< 
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il 
;1 
" 
4 -
" '(! ~ · ~ c: ~ I · ..... ~ ~ ~ --~ 
~ ~ t:::..., M L 
""1 ~ n 
~ ~ ~ ~ -E::t 
r. 
""'" ~ l -
.SoB 
.t,o 
.DfS 
.00 
-.afS 
-.t,0 
-.t,15 
" _ n 11 j 
-, I 
:.~ 
:; 
Ii -
-.20 
~i -
:i 
:1 
:j 
-
-
, 
-.11:111 
! 
i 
Q 
-~ 
I 
! 
-.SD ..J.-
-t,2 
-10 
- 1\ - «I - 4 - 2 o 2 • to le 
!i SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SyMBOL CONFIGURATION OESCRKPTI,~ ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFOf\MATlON 
(C!52015 ) ~ MaFC TWT 510, 040-A ORBITER,B1W1V1P1MI 0.000 0.000 0.000 C.OOO SREF 1&.3700 sa .. IN. (A!52040) MSFC TWT 510, 040-A ORBI 'fER ,IHWI \/1P1Ml 0.000 0.000 0.000 20.000 I.REF 3.&570 IN., 
(A5201~) 8 'MaFC TWT 510, 040-A ORB1TER,B1W1V1P1M1 0.000 0.000 0.000 45.000 BREF 5.21120 IN. C A!52004 ) MSFC TWT 510, 040-A ''!RBI TER, B1Wl V1P1MI 0.000 -40.000 0.000 45.000 XMRP 5.2010' IN, 
YMRP 0.0000 IN. 
ZMRP O.,flOOO IN. 
MACH O.'liUI SCALE O.OOGO 
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Sf DE SLIP ANG~E, BETA, DEGREES 
DATA SET SYMBOL. CONFIGURATION D~SCRIPTION AL.PHA ELEVTR RUDDER RUDFLR REI"ERENCE INFOPMATlON 
(C!l201!! ) 
(A'20046) 
(A'2015) 
(A'2oo04 ) 
o ,",SFC TWT '"0, 040-11 ORBI'TER ,B1W1V1P1Ml 
n MSFC TWT S10, 040-1. ORBtTER,B1W1V1PHt1 0.000 0.000 0.000 0.000 SREF 16.5700 SQ. IN. o MSFC T"'T !Jl0, 040-11 ORalTER,BlIo/1V1P1Ml o MSFC TWT '10, 040-A ORBITER ,B1W1V1P1Ml 
0.000 0.000 0.000 20.000 LREF 3.6570 HI. 
0.000 0.000 0.000 ," .000 BREF 5.2920 IN. 
0.000 -40.000· 0.000 4',000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.60JO IN. 
MACH 0.899 SCAL.E 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
OATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEV TR RUllOER RUDrLR RErERENCE INF~HATlON 
(CS201!1) 
(,"2046) 
(,"'201.3 ) 
(,"200. ) 
~ 
8 
HSrC TWT 510, 040-A ORBITER',B1W1V1F1Hl 
HSrC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSrC TWT 510, 040-A OR,BITER ,B1W1V1P1Hl 
HSrC TWT 510, 040-A ORBITER,B1W1ViF1Hl 
0,000 0.000 0.000 0.000 SREF 16.S700 SIiI.IN. 
0.000 O.OOQ 0.000 20.000' LREF 5.15570 IN. 
0.000 0.090 0.000 45'.000 BREF ',.2Q20 IN. 
0.000 -40.1)00 0.000 45.000 XHRP !Ii .2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 1.1Q6 SCALE o.ooeo 
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DATA SET SyMBOL 
(C'201' ) 
(1.52046) 
(1.52013) 
(1.52004 ) 
9 
8 
I I I . . . . . . . . . . . I • . -.-r:t 
. 
~ ~ ~ . 
~ ~ r...... 
'"& ~ ~ 
~ ~ 
1:5 ~l 
L~ ~ -
~ ~ ~ 
I • .. L . --'-
-10 
- II - .. - '2 a 2 
SIDE SLIP ANGLE. BETA. DEGREES 
CONF1~URATION D~SCRIPTION 
HSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 
DATA NOT AVAlLABLE FOR ALL CONDITlONS 
HSFC TWT 510, 040-,4 ORIHTER,B1W1V1P1Hl 
HSFC TWT 510, 040-11 ORBITER,B1W1V1P1H1 
... 
ALPHA 
0,000 
0.000 
0.000 
0.000 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
0.000· 0.000 
';'40.000 0.000 
~ ~ 
~ ~ ~ 
-L-
to ill! 
RUDFLR REFERENCE INFOR~ATION 
0.000 SREF 16.3700 SQ.IN. 
20.000 LREF 3.6570 IN. 
." .000 BREF 5.2920 IN. 
"5.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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DATA SET 
(C::S20.1,!' ) 
(A'21)46 ) 
"\!!201 ~, 
(A'2004 , 
MACH 
. -. • J • . , J • •• 
, 
~ ~ · · , 
~ ~ ~ ! · ha.. 
""s.. ~ -·'1"· ... "* ~ 
~ ~ · t. 
" 
· 
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~ ~ · t~ 
• 
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SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 04o-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALl.. CONDITIONS 
MsFC ~WT '10, 040-A ORBITER,&lW1V1PiHl 
"aFC TWT lllO, 040-A ORBITER,B1W1Vl,P1HI 
1.961 
ALPH. ELEVTR RUDDER 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000. 0.000 0,000 
0.000 -40.000 0.000 
" ' "'~~ .,"--•. ".~~,,-!:. '" ... ' •. ~.:. .... ~e .... J"'t"', "." .... '-:.,..:.- ..:~"" ' ....... 'I~. " 
..... ~ ~ ~ , 
~ 
"-
-
-
-
· . 
8 e 10 S2 
RUDFLR REFERENCE INF~HATION 
0.000 SREF 16.~70o SQ.IN. 
20.000 LREF ~.6'7o IN. 
45.000 BREF '.2S120 IN. 
45.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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O"T" SET SyM60L. 
'C!52018 ) 
''''2046) 
("'2013) 
'''!52004) 
9 
8 
HACH 
I 
& ~ 
G.. a.. ~ ~ -
~ ~ ~, 
"'~ ,~ -
~-~ ~ -~ 
" ~ -~ --
I' ~ 18 -~ 
~ ~ 
J 
-10 
- 8 - 8 - 4 - l! a • 10 12: 
SIDESLIP ANGLE. BETA. DEGREES 
CONFIGURATION OESCRIPTION ALPHA ELEVTR RUDDER RUOFLR REFERENCE INFOR~ATION 
MSFC TWT 810, 040-" ORBI TER, 6U,j1 V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
OATA NOT A VA I L.ASL.E !'"Oft ALL CONO I Tl ONS 0.000 0.000 0.000 20.000 LREF 3.6570 IN. 
HSFC TWT 810, 040-A OftBITER,B1W1V1PUU 0.000 0.000 0.000 .5.000 BREF 5.2920 IN. 
MSFC TWT 810, 040-A ORBITER,B1W1V1P1Ml 0.000 -410.000 0.000 .!I.OOO XMRP 8.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
2.740 SC"L.E 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGUI1ATI("iN OESCRJPTION ALPHA ELEVTFI RUOUER RUOFLR REFERENCE INFC:'MATION 
CC5201') 9 MSFC TWT 510, 040-" ORBI TEfl ,S1W1 '/1 P1Ml 0.000 0.000 0 •. 000 0.000 SR£F' 16.3700 sa. IN •. IA,52046) DATA NOT AVAILABLE FOR ALL CONaJ.TIONS 0.000 0.000 0,,000 2ChOOO LFIEF :5 .e'70 IN. (A52013) 8 MSFC TWT '10, 040-A ORBITER,B1WiViP1Ml 0.000 0.000 0 .• 000 4'.000 B~EF' 9,2!J20 IN. C A52004 ) HsF'C TWT 510, 040-A ORBITI.::R,BH/lV1P1Ml o.oPO -4Cf .000 0.000 45.000 XHRP 5.2070 IN. 
'I'MRP' 0.0000 IN. 
ZMAP 0.15000 IN. 
"ACH 3.480 SCALE o.coao 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOl.. CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDrJER RUOFLR REr'ERENcE INFOR'U, T ION 
(C5Z015) t< MSFC TWT lIl0, 040-04 ORBITER,B1W1V1P1Ml 0.000 0,.000 0,'000 0.000 SREI'" 16.3700 SQ ~ 1 N. (A'20046 ) DATA NOT AVAILABLE FOR ALL CONO I TlONS 0,000 0 •. 000 0.000 20.000 LREF 3.6570 IN. 
(A52013 ) 8 MSF"C TWT 510, 040-A ORBITER,B1W1V1P1Mi 0.000 0.000 0.000 45.000 BREI'" 5.2$ZO IN. (A!lggo4 ) MSPC TWT lIl0, 040-A ORBITER ,B1Wl V1P1MI 0.000 -40.000 0.000 4,,000 Xf4RP 5.20'1'0 IN. 
YMRP 0.0000 IN. 
ZMRP O.flrJoo IN. 
MACH 4,95lil SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFop'HA Tl ON 
(C'201') () HSFC TWT ~10, 040-A ORQITER,B1WIV1P1Hl 
(A52046) Zl HSFC rWT ~iO, 040-A ORBITER,BIW1VIP1Hl 
(A'2015) 8 MSFC TWT ~10, 040-A ORBITER,B1W1V1P1Hl 
(A52004) HSFC TWT 510, 040-A ORBITER,B1W1VIP1Hl 
0.000 0.000 0.000 0.000 SREF 1'6.:5'1'00 sa .IN., 
0.000 0.000 O.OOp 20.000 LREF 3.65'1'0 IN. 
0.000 0.000 0.000 4~.ODO BREF 5.2~20 IN " 0.000 -40.DO[j 0.000 "5.000 ' XMRP 5.20'1'0 IN. 
YHRP 0.0000 IN. 
ZMRP 0.11000 IN. 
MACH 0.~~8 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYI~BOL CONFIGURATION DESCRIPTION AL.PHA EL.EVTR RUDDER RUDFL.R REFERENCE INFORMATION 
(CS 2015 ) 9 MSFC TWT S10, 040;'''' ORBITER,B1W1V1P1M1 O.ClOO 0.000 0.000 0.000 SREF 16.3700 SQ. IN. (AS2046 ) MSFC TWT 510, 040·· ... ORBITER,B1W1V1P1M1 0.000 0.000 0.000 20.000 LREF' 3.6S70 IN. 
(AS201::1 ) 8 MSF'C TWT 510, 040·· ... ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 .5.000 8REF 5.2920 IN. (AS2004) I4SFC TWT !ISO, 040-1. ORBITER,81W1V1P1Ml 0.000 -.0.000 0.000 .'.000 XMRP S.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.SOOO IN. 
MACH 0.8$9 SCALE 0.Op60 
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SIDE SLIP ANGLE. BETA. DEGREES 
CONFI~URATION DESCRIPTION ALPHA ELEVl'R RUDDER RUDFLR REFERENCE INFOR~ATlON 
MSFC TWT !11 0, 040-1. ORBl TER, Bl\o11 V1Pl"". O.OOD. 0.000 0.000 
M8FC TWT 510, 040-10 ORBI TER ,811011 Vi.Pl"" 0.000 0.000 0.000 
MSFC TWT !HO. 040-1. ORBITER,B1W1V1P1HI 0.000 0.000 0.000 
HSFC TWT 510, 040-1. ORBITER,B1W1V1P1Hl 0.000· -40.000 0.000 
1.196 
II 
.. (L ... c" •. ~~c~ 
0.000 
20.000 
45.000 
4'.000 
SREF 
LREF 
BREF 
XHRP 
YHRP 
ZHRP 
SCALE 
-" . 
., 
16.5700 SQ .IN. 
5.15510 IN. 
5.2920 IN. 
5.20TO IN. 
0.0000 1 N. 
0.15000 IN. 
0.0060 
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Oil. Til. SET SyMBOL 
(C52015) 
(452046) 
(11.52013) 
(11.52004 ) 
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SIDE SLIP ANGLE, BETA. DEGREES 
CONFIGURATION DESCRIPTION Al:.PHA ELEVTR RUDDER RUDf"LR REFERENCE INf"ORMATION 
MSF"C TWT 510, 040-A OfIBITER,B1W1V·1P1M1 0.000 0.000 0.,000 o.cioo SREF 16.3700 SQ.IN. 
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 O.OUO 0.000 . 20.000 LREf" 3.6570 IN. 
MsF"C TWT 510, 040-11. oRBITER,B1W1V1P1Ml 0.000 0.000 0.000 45.000 BREf" 5.2920 IN. 
MaF"C TWT 510, 040-A ORkll TER, S1W1 V1P1M1 0.000 -40.000 0.000 45.000 XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
1.459 SCALE 0.0060 
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SIDE SLIP ANGLE, BETA. DEGREES 
O",T" SET 
'C52015 ) 
(,,52046) 
'''5201:5) 
''''2004 ) 
SYMBOL CONFIGURATION DESCRIPTION ALPHA ELE"VTR RUDDER 
o HSFC TWT !ll0, 040-A ORBITF.:R,B1WlV1P1Hl 
Zl DATA NOT AVAI~ABLE FOR ALL CONDITIONS 
~ HSFC TWT '10, 040-A ORBITER,BlW1VlP1Ml o HSFC TWT !Il 0, 040-A ORBI TER, B1\oi1 V1P1Hl 
HACH 1.961 
0.000 
0.000 
0.000 
0.000 
0.000 0.000 
c .• ooo 0.000 
0.000 0.000 
-40.000 0'.000 
· 
.L:::'J.. ,..., 
"" ....
-
a 10 12 
RUDFLR REFERENCE JNFO~HATION 
0.000 SREF 16.3TOO SQ.JN. 
20.000 LREF 3.6!1TO IN. 
4!1.000 5REF 5 .2~2Q IlL 
4!1.000 xHRP '.20TO IN. 
YHRP 0.0000 IN. 
ZHRP Ow6000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE~ BETA. DEGREES 
DATA sET syMBOL CON~IGURATION DESCRIPTION ALPHA ELEVTR RUDDER RIJDFLR REF"ERENCE I NF"ORMATl ON 
(C5201!l ) 
( A!l2046) 
(A520111) 
(A52004 ) 
9 
8 
MSF"C TWT 510, 040-A ORBITER,Bl~/1V1Pl"'1 
DATA NOT AVAILABLE ~OR ALL C~DITIONS 
MSF"C TWT 510, 040-A ORBITER,e1W1V1P1Ml 
MSF"C TWT 510, 040'-A ORBITER"81Wl~:'PlI1,1, 
0,000 0.000 0.000 0.000 SREF" 16.3700 SQ .IN. 
0.000 0.000 0.000 20.QOO LREF" 3.6'70 IH. 
O.OOp 0.000 o'.oon "5.000 OREF" 5.21120 IN. 
0.000 -40.000' 0.000 "5.000 XHRP !I.20TO IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
HACH 2.140 
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DATA SET SYMBOL 
(C5201!l ) 
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(1052013) 
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SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF'oqMATlON 
HSFC TWT 510, 040-A ORBITER,BSWSVSP1Nl 
DATA NOT AVAILABLE FOR ALL CONDIT1ONS 
NSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 
"SF'C TW7 510, 040-10 ORBITER,B1W1V1P"H1 
-::. 
_ ,_,~,_,_,","",", ... 'l""'"·"·:; 
0.000 
0.000 
0.000 
0.000 
0.000 0.000 0.000 
0.000 0.000 &'!O.ooo 
0.000 0'.000 45.000 
--40. !!f,~ 0.000 45.000 
SREF 16. :5700 SQ .IN. 
LREF 3.6570 IN. 
BREI" "'.2Sl20 IN. 
XMRP 5.207'0 IN. 
YMRP 0.0000 IN. 
ZMRP a.IIOOO 11'1. 
SCAI.E 0.0060 
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DATA SET SYMBOL 
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~/ ,.. ~ ~ ""i~ 
--.i 
.--"= .. ~ 
< ..... ~ ~ [ I 
-. 
L .1 
-10 
- e .,; e 
- 4 - 2 o II! 4 
SIDE SLIP ANGLE~ BETA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC T~T 510, 040-A ORBITER,B1W1V~P1Hl 
DATA NOT AVAILABLE FOR ALI. CONDITIONS 
f.iSFC TWT 510, 040-A. ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1ViP1Hl 
ALPHA 
O.OtlO 
0.000 
0.000 
0.000 
EI.EVTR RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-40.000 0.000 
-~ --~ ,.... . 
-., J 
-
i 
e 10 12 
RUOFI.R REFERENCE INFORMATION 
0.000 SREF 16.570a. SQ .IN. 
20.000 I.REF 5.6:170 IN. 
.!I.OOO aREF 5.2$120 IN. 
.5.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.Cl060 
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• oao . I . , ••• . . . I I .. . 
-
.oa • 
• oao 
,.." 
· (/) 
· 
.... 
X .C10 
< 
>- · 
0 · 
D 
CO 
.D1D 
u 
-.J 
CO 
.DDO U 
t-
Z 
lJJ 
.000 
.... 
U 
.... 
l.L 
l.L 
-.:"JC5 W 
0 
U 
/j ~~--~ ..,.......,l f:l. r:: ~~ ~ :::r <'l ~-.... ~ ~ ~ ~ ~ ~ "- ~ --f=::::: · ~ LA ~ ~ ~ l----f ..... ..... 
......-€ 
r- ~ r-
~ :----c r-
L.: "-
t-
Z 
-.010 W 
1: 
· D 
l: 
(!) -.015 -
Z · 
....... 
-.J 
-.J 
D 
-.020 0:: 
· 
-.025 r---' 
-.DaD 
-12 
-L I I J -~. • 
-10 
- 8 - fI •• <4 
- 2 • 10 12 o 2 
SIDE SLIP ANGLE. BETA. DEGREES 
SyMBOL . CONFIGURATION DESCRJPTION ALPHA ELEVTR RUDDER' RUDFLR REFERENCE INFO!H4ATJON DATA SET 
(C'201!5) 
(1.'2046 ) 
(1.'2015 ) 
(1.52004) 
9 
8 
MSFC, TWT !ISO, 040-A ORSITER,B1W1V1P1Ml 
MSFC TWT 1510, 040-A ORBITER ,B1W1V1Pl,H 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSFc TWT 510, 040-04 Of<BliI1:R,B1W1V1P1Hl 
0.000 ' 0.000 0.000 0.000 SREr 16.31'00 !:GI.IN. 
0.000 o.mJO 0.000 20.000 LREF lJ.G51'O IN. 
C1.000 o.otie 0.000 45.000 BREI" 5.2920 IN. 
0.000 -40.000 0.000 "5.1000 XHR,. 5.207'0 IN. 
yHRf' 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 0.598 SCALE 0.0060 
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.0110 , 
• DaD 
~ 
(J) 
>-< 
X .Dla 
< 
>-
0 
0 .010 
m 
\.J 
..J 
Q) 
.005 U 
t-
Z 
W 
.000 
..... 
u 
..... 
l.J... 
l.J... 
W -.00111 
D 
U 
t-
Z 
-.010 W 
L 
D 
L 
l'J -.015 
Z _ 
-1 . 
..J 
D 
-.020 0:: 
-.02111 
-.oao 
-12: 
OATA SET ~YMBOL. 
(C52015) ~ '1.5 20"~ ) 
(A5201Z1) 8 (A52004 ~ 
MACH 
, I • , , . , , . I I 
-
. 
-
A A J:'1 
l.!r -~ ~ ..c:J .A .A ~-'V v ~ ~ ~ t::::::-.. ~ ra.--- - i ..... .-[I;,J 
,...... ,... . 
.-I If""" ~ f.&- ~ ~ ,.. - A. ~ -~ fA- .~ . ~ 
..t:l r-~ 
-
-
-
.... 
B' 
-
-10 
- " - e - .. - 2. 0 II! 4 e • 10 12 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION ALPHA E!..EVTR RUDDER RUDFL.R REFERENCE INFO~HATION 
MSFC TWT !HO, 040-A ORBITER,B1W1Y1P1Ml 0.000 0.000 
MSFC TWT !110, 040-A ORBITER,B1W1Y1P1M1 0.000 0.000 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml .0.000 0.000 
M8FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.t100 -401.000 
0.099 
;1 
. -.-.~< ... j. .. _._, ...... j, ... £ __ "''' ..... _ .... _._ ..... ~~~ .... ~t..; __ :.''''''"._,~~ .!. __ ..... ~_~ , 
0.000 0.000 
0.000 20.000 
0.000 45.000 
0.000 "'.000 
SREF 16.3700 SQ.!N. 
L.REF 3.6510 IN. 
OREF '.2920 IN. 
XHRP lI.2010 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
eCAL.E 0.0060 
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H 
\j 
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11 
i\ 
'I Ii 
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I' 
'1 
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EFFECT OF RUDDER FLAR~ AT ~. o DEGREES ANGLE OF ATTACK. LATERAL DIRECTIONAL I 
.C80 T -T • I I I • • , , , -Ir T ,. . 
, , , 
· 
!--a:. ~ · IA. 
• 1:'1 It 1 
,.., 
en 
~ 
~ ~ ~ · ~ .0ltO 
x 
< 
>-
0 
0 
CD 
~ 
...J 
CO 
U 
I-
Z 
W 
...... 
U 
...... 
l.J.. 
l.J.. 
W 
0 
U 
I-
Z 
W 
L 
0 
1: 
(!) 
Z 
..... 
..J 
...J 
0 
0:: 
-.001S 
-.010 
••• 015 
-.020 
~ ~ ~ 
~ ~ 
" 
L -. ~ ~ · ..... "'t:jo ~ po ~ 
"'" i-, ~ r---.. ~ -..... -EJ ...... 
'" ~ .J ~ - ~ ~ ~ · 
.......... K ~ f-.A 
.010 
.OOIS 
.000 
-
-
-
- .025 
-
-
-
-.oao 
-Sit 
I I . 
-10 
- 6 - e 
- " - 2 D 10 • Ie 
SIDE SLIP ANGLE. BETA. oEGRE~S 
CONFr~URATION OESC~IPTION ALPHA EL'::VTR RUDDER RUDFLR REFERENCE INFOPHAYION DATA SET SYMBOL 
(C52015) 0 
(1052046) z:s 
(1052013) () 
(1052004) 0 
HSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-10 ORBITER,Bl,W1V1P1Hl 
HSFC TWT lIl0, 040-10 ORBI TER, BSWI V1P1H! 
HSFC TWT 510, 040-10 ORBITER,B1W1V1P1HI 
0.000 0.000 0.000 0.000 SREF 16.37'00 sa. IN. 
0.000 0.000 0.000 20.000 LREF 3.6570 IN ., 
0.000 0.000 0.000 45.000 BREI" '.:uno IN. 
0.Oil1l0 
-"0.000 0.000 45.000 XHRP 5.2070 IN. 
YHRP 0.0000, IN. 
ZHRP 0.6000 IN. 
MACH 1.1S16 SCALE 0.0060 
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I 
.Cla. 
.13&0 
r-. 
(J) 
.... 
X .rllD 
< 
>-
Cl 
0 .0'0 
OJ 
~ 
-I 
CD 
• OOD U 
~-
Z 
W .OOC 
..... 
U 
...... 
LL 
LL 
W -.OOIS 
0 
U 
~ 
Z 
-.0'0 
W 
1: 
0 
1: 
(!) -.015 1--
Z 
..J 
-I 
0 
-.OZO Ct: 
-.025 
-.oae 
-12 
DATA SET SYH80~ 
(.C52015) 0 
,,,,52046) Z! 
'A52013) ~ 
(A5200<4) 0 
MACH 
I I 
I • T 
, 
, • 
,.-,- •• 
, J _ 
-
, I -
~ 
-~ 
-
G- ~~ 
-
----... 
-
~, ~ ~ 
-
-
-
. 
&.;;I'" -t::J..., "''f~ ~~ 
-
~ 
-
-
..... 
... "'S ~~, 
-
'''1: 
-
r-_II'I ~ 
-
_. 
-
.... 
~~ ~ ~ "f.:'1 
" ~ ~ "S .. N::t 
....... ~ ~ :1 ~. '-.. ... 
! 
I 
-
I 
i . -'. .. 
-10 - e • 15 
•• 4 
- I: o 
10 12 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFlc;uR/lncn~ DESCRIPTION 
ALPHA ELEVTR RUDDER 
RUDFL.R REFERENCE INF~HAT
lON 
MSrC TWT 510, 040-.4 OftBlTER ,
B1W1V1PU~1 
DATA NOT AVAll.ABl.E FOR ALL. C
ONDITIONS 
HaFe TWT 510, O4o-A ORBITER,B
1W1V1P1Hl 
HSrC TWT 5)10, 040-A ORBITER,B1Wl"~
r:lIn 
l.oI!l\) 
0.000 
0.000 
0.000 
0.000 
0.000 0.000 0.000 
0.000 0.000 2.0.000 
0.000 0.000 <45.000 
'-40.000 0.000 45.000 
BREI" 16.3700 SQ. IN. 
LREF 3.6570 IN. 
BREI" 5.21120 'N. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP P.6000 IN. 
SCALE 0.0060 
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• 0110 I ~ 
0 
• I . . 
, 
. . . . • • . • 0 
• aa. 
-
.aaa 
,... 
-(J) 
..... 
X .0115 
< 
>-
0 
~I .010 
a'l 
'-I 
_J 
OJ 
.0015 U 
t-
;2: 
IJJ 
.000 
, ..... 
U 
...... 
u.. 
u.. 
W -.0015 
G 
U 
t-
Z 
-.010 W 
:r: 
0 
:r: 
l'J -.01S 
1>. 
,~ ~ 8 r-..... 
- ~ 
~ 0 G- ~ - -S- ___ L"o 
-
-----a r--:: ~ iI. 
~ t:- o ~ -f.A-
-cr. 
-£) 
"""""'" ~ -~ 
""""'" 
bC:l -El 
, ~ ~ 
Z 
...... 
..J 
..J 
0 
-.020 ~ 
-.0215 
~ 
-.OlJO 
-12 
_L 
..l 
-10 
- 8 - e - 4 - 2 o • 10 12 
'SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTij RUDDER IWOFLR REFERENCE INFORHA'TlON 
(C;2015) 9 HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 O.oilO 0.000 SREF UI.3700 SQ.IN. (A52046) 
(A'2013 ) 8 (A52004 ) 
MACH 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, 040~A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A OR6ITER,B1W1V1P1Ml 
1.061 
. , " \61 
_" •. _"~ .,.~r:..,.:: ..... _:::~ ... __ ,:-;-.. 
0.000 0.000 
0.000 0.000 
0.000 -40.00il 
0.000 20.00D. LREF 3.6570 IN~ 
0.000, 45.000 BREF ',.2020 IN. 
0.000 45.000 )(MRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.41000 IN. 
SCALE 0.0060 
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• Dao . 
.Dlla 
1""'\ 
(J') 
..... 
X .alt! 
< 
>-
0 
D .ala 
m 
t...J 
...J 
m 
.aas U 
I-
Z 
W 
.000 
..... 
U 
.-. 
lJ... 
lJ... 
W -.aC5 
D 
U 
I-
Z 
-.OlC 
W 
L 
D 
L 
t!J -.OlB 
Z 
.-. 
...J 
...J 
D 
-.ozo ~ -. 
-.025 
-.0:50 
-1.2 
DA TA SE'T SYMBOL 
(C52015) 
(A52046 ) 
(A!J2013) 
(A5 200" ) 
9 
8 
MACH 
.' 
, , , I I I , , , , I , I .. I • I 
.-
$-~ 
-v-~ ~ 
l:f- .... 
--S ~ r----s ~" G- O' ,... ,.... ,... ;: ..., i.. 
"" 
.... 
- ~ b.. h ~ ~ ~ 
I I I--..J--I--
-10 
- 0 
- 0 
- " - 2: 
o 
SIDE SLIP ANGLE, BETA, DEGREES 
CONFIGURAT1ON DESCRIPTION 
NSFC TWT 510. 040-A ORBITER,B1W1V1P1H1 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
M$FC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
NsFC T~T 510, 040-A ORBITER,B1W1V1P1Hl 
2.740 
ALPHA 
0.000 
0.000 
0.000 
0.000 
ELEVTR' RUDDE.R 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-40.000 0.000 
-
-
~ 
-
. 
. 
,... ,... ,.., 
.... .... - -J.,.J 
---
B-
.- ~ 
-....... ~ ~ 
v 
, 
. 
e 10 
RUOFLR REFERENCE INFOPHATlON 
0.000 SREF 16.3700 SQ..IN. 
20.000 LREF 3.6570 IN. 
45.000 BREF '.2920 IN. 
4'.000 XMRP , .2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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W 
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U 
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l.i.. 
l.i.. 
-.008 W 
f , 0 U 
I-
Z 
-.010 
W 
h 
~ ~ -r--.. 
~ ~ ~~ J .-. i",.. B 
-
.- ..... I- i-
-
--
-
-
• ~ ~ ~~ I-' -~ 
-~ ~ ~ 
:r:: 
0 -
:I: -
(!) -.OllS 
Z 
...... 
...J 
...J 
0 
-.020 0:: 
-, 
" ~ 
-.028 
-.050 . ,. I 
-ue -10 
- 8 - ., 
- " - II! o II! e 10 12 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATIoN DESCRIPTION ALPHA ELEVTR RUOD.ER RUDFLR REFERENCE X NFOR MA Tl ON 
(C!lZ01!1) 9 MSFC TWT !ItO, 040-A ORBITER,BSW1V1PlIo!1 0.000 0.000 rA.OOO 0.000 SREF 16.'700 SQ.IN. (A!I;!046) DATA NOT AVAILABLE FOR ALL CONDITIONS O.OOp 0.01l0 '0.000 20.000 LREF 3.6570 IN. (A!l201lJ) 8 MSFC TWT !ItO, 040-A ORBiTER,BSW1Y1P1Hl 0.000 0.000 O.OOIl 45.000 BREF , .29~0 IN. (1.52004' HSFC TWT !lID, 040-A ORBITER·,BI.WlV1PSHl 0.000 -4'0.000 0.000 45.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH '.400 srAI.E 0.0060 
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.oal 
.OEO 
r'I 
(j') 
--X .0111 
< 
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a 
D 
co 
.010 
'-' 
-l 
co 
.ODII U 
I-
Z 
tu 
.ODD 
..... 
U 
.... 
lL. 
lL. 
W -.0011 
D 
U 
I-
Z 
-.010 W 
l: 
D 
l: 
(!) -.02.5 
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-l 
D 
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DATA SET SYMBOL 
(C'20:1' ) 
(1.52046) 
(1.'2015) 
(1.'2004 ) 
9 
8 
MACH 
• • • • • • ••• • 
~~ 
~ 
""-
-..; ~ , ~ b.. ,. ,.. ,. 
-
r< b 
k 
... ... .. ~ I'" ~ ~ 
I 
• • • I I '--'- ,--/.--.1 
-10 
- tIS - G - . - I/: o 
SIDE SLIP ANGLE, BETA, DEGREES 
CO~FIGURATION DESCRIPTION Al.PHA EL.EVTR RUDDER, 
IolSFC TWT 510, 040-AORBITER,B1W1V1P1HI 0.000 0.000 0.000 
DA·TA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 0.000 
MSFC TI.jT 510, 040-1. ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 
MSFC TWT '10, 040-1. ORBITER,B1W1V1P1HI 0.000 -0110.000 0.000 
,.' 
.... __ ,.1" 
• • • • . 
· 
· 
· 
.., ~ 
..lh 
... I-' :1 
-, ~ -~> -
-
.. 10 12 
RUDFL.R REFERENCE INFORMATION 
0.000. SREF 16.3700 SQ.IN. 
20.000 LREF 3.6'70 IN. 
0115.000 BREF 5.zg20 IN. 
0115.000 XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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! -'. 
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-
.0'4 ,., 
-en 
-
-
X 
< I , 
>- .0. 
0 
0 
-CD 
'-' -
Z 
>- .0. 
,--
U -
-
I-
Z 
W .01 
....... 
U 
....... 
LL 
IJ... 
W 
0 .00 
U 
I-
Z 
W 
1: 
-.01 0 
1 1: 
,I (!J H 
"I Z ,I 
I~ -
__ f"'"'I~  
-R~ 
~ ~- I .... 
.r! 
-~ -.. 
-c::t-..... "'I-l~~ ~ IE1 ,..... ,.... 
~ ~~ ..... 
"'" ~ ~ -
-
~ I ....... 
d ~ -.02 
" 
< 
'\ >-il 
~1 
•• )V~ 
H , 
~ i -.Da 
;j 
:1 
il -jj 
'I 1, 
I 
- .0.4 
-.80 -.25 -.20 -.:1.5 -.10 -.05 .00 .05 .:1.0 .:1.5 .20 .25 .50 
LATERAL FORCE COEFFICIENT. CY 
DATA SET SYHBOL CONFIGURATIoN OESC~IPTIoN ALPHA ELEVTR RUDDER RUOFLR REFERENC£ INFORMATION 
0.000' 0.000 0.000 0.000 SREF 16.3700 SQ. IN. 
0.000 0.000 0.000 20.000 LREF 3.657'0 IN. 
0.000 0.000 0.000 45.000 BREF 5.2920 IN. 
0.000 -40.000 0.000 45.000 XHRP 5.2070 IN. 
(C52IJ15) ~ M5F"C TWT 510, 040-A ORBI TER, Bl\o'1 V1P1H1, (A52046) M5FC TWT 510, 040-A ORBITER,81W1V1P1Hl (1152013) 8 MSFC TWT 510, 040-11 ORBITER ,B1W1V1P1Ml (1152004) MSF,C TWT 510, 040-11 ORSITER,S1W1V1P1Hl 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH SCALE 0.0060 
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• 0. 
.0' 
• 04 
r"'I 
(f) 
X 
<: 
>- .oa 
0 
0 
CD 
'-' 
Z 
.011 >-
U 
I-
Z 
W .01 
...... 
U 
....... 
l1... 
l1... 
W 
0 .00 
U 
I-
Z 
W 
L: 
-.01 0 
L: 
(!) 
Z 
....... 
:::= 
-.02 
<: 
>-
-.OS 
-.04 
-.110 
0.11 TA SET SYMBOL 
(C52015) 0 
(.11520.016) z:s 
(A52013) 8 
(A52004c) 
MACH 
I I I I , I I I , , . . I I •• I , , . . , I , 
-
. 
-
~ ~ -~ -
l::j... ~ -
-~ 
.... - .... 
-
.~8 
-s..... ~ ~:~ 
---
-
f'-" ~ :~ ~ ~tJ ~ 
~ ~ -~ 
1 I , 
-.11' -.20 -.1'. -.10 -.05 .00 .05 .10 .15 .11.0 .2!! .30 
LATERAL F~RCE C~EFFICIENT, CY 
CONFIGURATION DESCRlPTION ALPHA ELEVT.R RUDtiER RUDFLR REFERENCE INF~MATION 
MSFC TWT 510, 040-" ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3700 SQ.IN. 
MSFC TWT 510, 040-" ORBlTER,B1W1V1P1Ml 0.000 0.000 0.000 20.000 LREF 3.6'70 IN. 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 45.000 BREF 5.2920 IN. 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 -40.000 0.000 4'.000 XMRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
o.see 
SCALE 0.0060 
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.00 , , 
• Oll 
~. 
-.04 
-.50 
DATA SET 8yl~BOL. 
(C'201" 0 
(,.'2rJ46) z:s 
(1,5201<5 , {} 
(A51~004) 0 
MACH 
,. ,. , , 
• 
,., 1 , , , f J -r , r • , 
.. 
. 1 
-
. 
I ! -
~ ~ 
.G-.. ~ .. :~ . 
[ ~~ ~ ~ 
"' ~ ~- ~ ~ ~ ~ . """' a;;:lI ~ 
-.25 -.20 -.15 
-.10 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ~aITER,alW1VlplMl 
HSFC TWT 5.10, 040-A ORBITER,elW1V1P1Ml 
NSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-.4 ORBITER,B1W1V1P1Ml 
1.195 
L. 
~ ......... ~ i -~ 
-.05 .00 
LATERAL FCJRCE 
ALPHA 
0.000 
0.000. 
0.000 
tl.OOO 
, ~ i-. ~ 
............. ~ 
-
I 
.O!J .10 .15 .20 .1t5 .30 
CCJEFFICIENT. CY 
ELEVTR RUDDI::R RUDFL.R REFERENCE I NFOPHA T I ON' 
0.000 0.000 0.000 SREF le.3700 SQ.IN. 
0,000 0.000 20.000 L.REF 3.8570 IN. 
0.000 0.000 4'.000 BREF '.2920 IN. 
-40.000 0.000 
.'.OPO XMRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.GOOO ':Pl. 
SCAL.E O.OOGO 
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EFFECT OF RUDDER FLARE AT o DEGREES ANGLE 6F ATTACK, LATERAL OIRECTI~NAL 
.0. 
.00 
.0'-,.... 
(f) 
..... 
X 
< 
>- .0lS 
0 
D 
Cl) 
w 
Z 
.OR >-
U 
~ 
Z 
W .01 
..... 
U 
..... 
lL. 
lL. 
W 
D .00 
U 
~ 
Z 
W 
L 
-.01 D 
L 
(!) 
Z 
...... 
~ 
-.02 
< 
>-
-.oa 
-.04 
-.aa 
DA Til. SET SyMBOL. 
(C5201!S ) 
(A52046 ) 
(A'2013) 
(11.'2004) 
~ 
8 
MACH 
• • •• . .. , , . , I r • • • . • r -
-I 
-
I 
~ ~ 
~ ~" ~I~ ~ 
-
~ ~ ~-~ -s... -
~ ~ -~ --~ 
-.215 -.20 -.15 -.10 
CONFIGURATION DESCRIPTION 
HSFC TWT 510. 040-11. ORBITER,B1W1V1P1Ml 
DATA NOT AVAII..ABI..E FOR A I.. I.. CONDITIONS 
HaFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HaFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
1.459 
-.05 .00 
LATERAL FORCE 
AI..PHA 
0.000 
0.000 
0.000 
0.000 
~ ~ 
~ 
-
-
~ 
.. 015 .10 .15 .eo .25 .ao 
COEFFICIENT. CY 
EI..EVTR RUDDER RUDFL.R REFERENCE: I NFO:U4A Tl ON. 
0.000 0.000 0.000 SREF 16.3700 SQ .IN. 
0.000 0.000 20.000 I..REF 3.6570 IN. 
0.000 0.000 45.000 BREF 5.2920 IN. 
-40.000 0,000 45.000 XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.SOCIO IN. 
SCAI..E 0.0060 
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.oe , , • -T • •• 
, , , 
• 
, , , , 
• 
, -T-T T • 
, J , . • 
· 
. 
. 0' 
· 
I 
.04 ,.... , 
.. 
en 
..... 
x 
< 
>- .ot! 
a 
0 
CD 
\oJ 
Z 
.011 >-
U 
I-
Z 
W .01 
..... 
i U 
<", 
--
:,1 l.J.. ;1 l.J.. 
w 
0 • 00 
U 
l-
I Z LJJ L -.01 0 1: t!) 
Z 
..... 
31: 
-.02 
t 
I 
~ I I ....... ~ ~ 
~ ~ .. I ...... ,... ~ ,.. t::l , 
I"-' ..... ~ . -Ioj 
... 
Ioj, Ioj 
· 
· 
~ 
v~ ~ ~ 
<: 
>-
-.08 
J! 
!1 
.. --L I I I 
-.04 
-.80 -.25 -.20 
--. Sli -.10 -.05 .O.J .05 •. 10, .15 • ItS .20 .sO 
LATERAL FORCE COEFFICIENT. CY 
OA TA SET SYMBOL CONFIGURATION DESCRIPTION ~LPHA ELEVTR RUDDER RUOFLR REFERENCE INFOPHATION 
(C5Z015) 
(A5Z0-46) 
(A52013) 
(A5Z004) 
9 
8 
MSFC TWT 510, 040-A ORBITER ,B1W1Vl1"Hll 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, 040-A ORBI TER ,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
0.000 0.000 0.000 0.000 SREF 16.3700 sa.IN. 
0.000 0.000 0.000 ~o.ooo, LREF 3.15570 IN'. 
0.000' 0.000 0.000 4'.000 BREI" 5.2!t2o IN. 
0.000 -40.000 0.0,00 45.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.!tet SCALE 0.0060 
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EFFECT ~F RUDDER FLARE AT o DEGREES ANGLE DF ATTACK, LATERAL DIRECTIONAL 
• 130 • • • • • • • • • . • ,. .. • • • • • 
.. , 
.' 
.05 
.134 -
r"I 
(J) 
..... 
X 
< 
-
>- .all 
0 
D 
CD 
I..J 
Z 
.a&: >-
U 
I-
Z 
W .D1 
~ 
U 
0-< 
1.1... 
1.1... 
W 
~ ~ 
~ ~ ~ -
,~ ~ ~ 
. 
i- ~ 
.s;'t""-~ -... 
D • DD 
U 
I-
Z 
W 
:r: 
-.Dl D 
L 
(!) 
Z 
..... 
3: 
-.De 
< 
>-
.Pt--~ -~ ~ ~ ~ 
~ R A "V 
L:: ~ 
., 
-
-.DlS , 
-
-.04 
-.aD 
L • ..... ' J .. 
-.lI5 -.20 -.15 -.10 -.05 .00 .05 .10 .15 .20 .25 .so 
LATERAL FORCE COEFFICIENT. CY 
DATA SE:T SYMeOI.. CONFIGURATION DESCRIPTION ALPHA EI.EvTR RUDDER RUOFLR REFERENCE INFORMATION 
(C52015 ) 
(A520415 ) 
(A5201S) 
(A52004 ) 
~ 
8 
MSFC TWT lao, ~O-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 0.000 SREF 16.'700 SQ.IN. 
DATA NOT AVAILABLE FOR ALI. CONOITION$ 0.000 0.000 0.000 20.000 LP.EF '.6570 IN. 
MSFC TWT 510, ~O-A ORBITER.B1W1V1P1Ht 0.000 0.000 0.000 45.000 BREI'"' 5.2920 IN. 
MSFC TWT 510. 040-A ORBITER,B1W1V1P1HI 0.000 -40.000 0.000 "5.000 XMRP 5.2070 'IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 2.740 
SCALE 0.0~60 
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EFFECT ~F RUDDER FLARE AT o OEGREE~ ANGLE OF ATTACK. LATERAL DIRECTIONAL ....
• 00 • , , •• T • • 
, ,r f , r , f , -T •• 
-
" 
-
.al 
.04 ,., 
(/) 
X 
< 
>- .OS 
0 
10 
CD 
o...J 
, ' j 
-. 
" 
Z 
.02 >-
U 
t-
Z 
W .01 
..... 
U 
lL.. 
lL.. 
W 
10 .00 
U 
t-
Z 
W 
L: 
-.01 10 
L: 
(!) 
Z 
-' 3: -.02 
< 
[3.... r-...c, 
"'-.~ -~ h A V ~ 
~'~ ~ v ~' ~ -
~ ~ -~, -~ -f"t"'''' 
~ ~ -0 ~ 
l:.J 
>-
-
-
,-
-.OS 
-
. . 
-.04 
-.:aD -.25 -.20 -.15 
-.10 -.05 .05 .00 ",10 .15 • ItO .1t5 .50 
LATERAL FORCE COEFFICIENT. CY 
OA TA SET SYHBOI.. 
(C!l201!l) 0 
(A!l2046) Z! 
(A5201') 8 
(A52004 ) 
CONFIC;URATION DESCRIPTION ALPHA 
0.000 
0.000 
0.000 
0'.,000 
ELEVTR RUDDER RUDFL,R REFERENCE INF'ORMATION 
MSFC TWT !lID, 040-A ORBITER,B1W1V1P1MI 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, 04D-A ORBITER,B1W~,J1P1Ml, 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
5.480 
0.000 0.000 
0.000, 0.000 
0.000 0.000 
-40.000 0.000 
0.000 SREF 
20.'000 LREF 
45.000 BREF' 
45.000 XMRP 
YMRP 
ZHRP 
SCALE 
115.''1'00 sa .11'01. 
, .1551"0 IN. 
5'.2020 IN. 
5.20'1'0 IN. 
0.0000 IN. 
0.15000 IN. 
0.00150 
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.0 .• I , , r --, -r , , , , , .. , , , -T . ~ • , T 
.CD 
• 04 
..... 
Cfl 
--X , 
<.: 
>- .l:Ia , a ~ 0 CD '-' Z .OR >-U 
t-
Z 
W .01 
..... 
U 
....... 
IJ... 
IJ... 
W 
, 
~ I ~ ~ 
~ ~ ~ ~ ~~ 
0 .00 
U 
t-
z· 
W 
l: 
-.01 0 
l: 
(!) 
Z 
V l/ ~ ~ ~ ~ ~ 
~ ~ 
.... 
3: 
-.OR 
'. 
< 
>-
-.oa 
. . ... 
- .0.4 
-.80 -.20 -.15 -.10 -.05 .05 .00 .10 .15 .20 .25 
LATERAL FORCE COEFFICIENT. CY 
DATA SET SyMIIOL CONFlGUR.ATlON DESCRIPTION· ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFcqMATlON 
• 
. 
. 
-
-
-
-
.30 
(C5Z015) 
(A5Z046) 
(A5.2013 ) 
(,,52004) 
£{ HSFC TWT 510, ~O-A ORBITER,81W1V1P1Hl DATA NOT AVAIL.ABLE fOR ALL CONOI·TIONS 
H8FC TWT 510, 040-A OR8lTER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1PlHl 
0.000 'l.000 0.000 0.000 SREF 16.3700 SQ .IN. 
20.000 LREF 3.6570 IN. 
45.000 BREF 5.21120 IN. 
45.000 )(HRP 5.2010 IN. 8 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000· -40.000 0.000 
YHRP 0.0000 IlL 
ZHRP 0.6000 IN. 
MACH SCALE 0.0060 
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.80 , I 
.8 • 
• ao 
• l5 
>-
U 
t- .10 
Z 
W 
-U 
-u.. .gil 
~ 
u.. 
lJ.J 
0 
U 
.00 
W 
u 
a:: 
0 
u.. 
-.011 
-.J 
< 
a:: 
lJ.J 
t-
< 
-.10 
-.J 
-.US 
-.20 
- .I!II 
DATA &e:T SYMBOL 
(CII201e) 
(,,112047 ) 
(''''12014 ) 
("'12005 ) 
~. 
8 
HACH 
, , , , , , J , , ,--r r"f , , . . , J , 
-
~ 
a ~'A . . 
G ~ ~ ~ 
... ~ ~ 1 ~~ 
-.... ~~ ~ ~, 
~ ~ ~ 
~ r~ ~ 
. 
-10 -. - e - .. - e o 
SIDE SLIP ANGLE~· BETA, DEGREES 
CONFI <;URA TIOf>i DESCR I PrION 
"'SFC TWT'II10, 040-A ORBITER ,B1W1Y·1Pl"'l 
"'SFC TWT IIl0,040-A ORBITER ,B1W1V1P1H1. 
HSFC TWT 510,040-4 ORBITER,BIW1VIP1"'1 
"'SFC TWT 510, ~~O-A ORBITER,B1W1Y1P1Ml 
0.591~ 
• ',1' ., • 
~ . ,.C~. (?t::"_l._.~.~i,~~~~·",,,,:~, 
ALPHA 
15.000 
15 .000 
15.000 
15.000 
ELEI!TR RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-4.0.000 a.poo 
RUDFLR 
0.000 
20.000 
4~ .000 
45.000 
~ ~ ~ 
. 
• 10 II! 
REFERENCE INF~1HATION 
SREF lfi.87pO SIiI.IN. 
kREF 8.6570 IN. 
BREI" 5.21120 IN. 
XHR~ '.2070 IN. 
YHRP .0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0010 
.11& 
#II 
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.110 . . • I I . . . . • 
, I • • 
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-
.. 
• It!! 
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-
-
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U 
t- .lO 
Z 
W 
.... 
U 
..... 
I. .OS 
..... 
IJ.. 
W 
D 
U 
.00 
W 
U 
~ 
D 
IJ.. 
-.os 
...J 
< 
~ 
W 
t-
-.10 
< 
...J 
-. :LI1 
A 
-~ I j ~ , 
G.... ~ ~ - -~ 
"'-s.. ~ -~ ~:'S re, 
f I I-~ ~ ~ 
~ , 
~ -
~ ~ ~. 
'~ ~ -
~ 
• ItO 
-
I 
-.20 
- • ItS 
tl I I 
-.ao· 
-l2 
- e 
- ." -10 - e - 2 o 10 • l2 
SIDE SL1P ANGLE. ~ETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUOFLR REFIZRENCE INf'C~HAT1ON 
(C'2016) ~. HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 15.000 0.000 0.000. 0.000 SREF 16.3700 SQ. IN. (A52047) HSFC TWT !HO, 040-A ORBITER,B1W1 V1P1Hl 15.000 0.000 0.000 20.000 LREF 3.6570 J N. 
(A520,"") 8 MsFC TWT 510,. 040-A ORBITER,B1W1V1P1H1 lS.000 0.000 0.000 45.000 BREF 5.Z920 IN. (A5Z005) HsFc TWT 51.0, 040-A ORBITER,B1W1ViP1Hl 15.000 -40.000 0.00;) 45.000 XHRP !l.2C}t'O IN. 
YMIl.P 0.0000 1 N. 
ZMRP 0.6000 IN. 
HACH 0.904 S(:ALE 0.0060 
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EFFECT ~F RUDDER FLARE AT 15 DEGREES ANGLE ('F ATTACK. LATERJ\L DIRECTIONAL 
• ao I I • I I • . . ... . , . If ~ J I •• • ... ~ 
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U 
I- .1D 
Z 
W 
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U 
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u..' • oe 
lJ.. 
W 
0 
U 
.DD 
W 
U 
.0::: 
0 
lJ.. 
~ . f ~ · · 
'"" ~, ~ ~ ~ 
~~ ~I i~ 
".~.~~...: . . ~ . ~ >_ ... _ •• - .~~-. 
! -.-~ ~ ~ 
~ ~ i_ 
.~ it--.... 
•• 0 
-.011 
-I 
< 
0::: 
W 
I-
-.10 
'- ~ ~ ~ 
< 
-I 
-.111 
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-.211 
-.ao 
-12 
DATA S£'T SYHB9I-
(CS20HII 
(AS20471 
(AS2014 I 
(AS200S) 
. .iJ'~ 
~ 
HACH 
.. 
_. 
• . • j 
-so -. - II - ... - z a z ... 
SIDE SLIP ANGLE, BETA, DEGREES 
C.ONFIGU~ArrON DESCRIPTION 
MSFC TWT 'lOi 040-A ORBITER,B1W1V1P1Ml, 
H$FC TWT 5~0, 040-A ORBITER,81WlV1P1Hl 
HsFC lWT 510, C~O-A ORBITER,81W1V1P1Hl 
MSFC TWT ~10, 040-A ORBITER,B1W1V1P1HI 
~ .. ".J 
ALPHA 
13.000 
15.000 
15 .000 
15.000 
.ltLEVTR RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-40.000 0.000 
." ~ ~ 
~ -
-
· 
. 
• so se 
RUDFLR "Rt:,,'ERENCE I NFOO"fA TI ON 
0.000 SREF 1~.3700 SG.IN. 
20.000 LREF 3.eS70 IN. 
45.000 BREF !I.ZQZO IN. 
45.000 XMRP 5.2070 IN. 
VHRP o.oeoo IN. 
ZHRP 0.15000 IN. 
SCALE 0,00110 
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. 
-, 
-
. , 
I .a, 
-
•• 0 
, 
.111 
>-
U 
• 
I- • 10 
Z 
L:.J 
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U 
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W 
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-.05 
" , 
~ ~ . 
~ , ~. 
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~ I 
. 1_ 
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~ ~ . a.... -
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l- ••• 10 
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-
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• • -
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFC!'H4ATION 
(C:l2016) 9 MSFC TWT 1110, 040-10 ORBITER,B1W1V1P1Ml 15.000 0.000 0.000 0.000 SREF 1U.3700 SO. iN. (AII20-47) DATA NOT AVAILABLE FOR ALL CONDITIONS 15 .000 0.000 0.000 20.000 LREF 3.6570 IN. 
(A5~~01" ) 8 HSFC TWT :HO, 040-10 ORBITER,B1W1V1P1Ml 15.000 0.000 0.000 45.000 BREI' II .25120 IN. ( ... ~:2'O05) !>!SFC TWT' 5:1.0, 040-10 ORBITER,B1W1V1P1Kl 1'.000 -AO.OOO 0.000 45.000 XHRP '.2070 IN. YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
MACH 1.4110 
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DATA SET SYMBOL 
«;52016) 
(A520.7 ) 
(A5201. ) 
(A52005) 
~ 
8 
HACH 
. 
-10 -. - e 
- " - 2 
o 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURAT1oN DESCRIPTION 
MSFC TWT 510, 040-04 ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABL~ FOR ALL CONDITIONS 
HSFC TWT 510, 040-04 ORBlTER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
~, 
if ,\ 
\ '1 
,~ ,', 
ALPHA 
15 .000 
15 .000 
13.000 
15.000 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-40.000' 0.000 
~ ~ 
-
-
-
-
-
-
-
-
10 12 
RUDFLR REFERENC£ I NFOR "104 Tl ON 
0.000 SREF 16.31'00 SQ. IN. 
20.000 LREF 3.6'1'0 IN. 
4".0,00 BREF 5.2920 IN. 
45.000 XMRP 5.201'0 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE~ BETA. DEGREES 
DATA SET SYMBot.. ~ONFI~URATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFO:lMATION 
(C52016) 9 HsFC TWT lllO, 040-A ORBITER,B1W1V1P1Ml 15 .000 0.000 O.Qoo 0.000 SREF 16.3'700 sa. IN. (1052047) DATA NOT AVAILABLE FOR ALL CONDITIONS 15.000 0.000 0.000 20.000 LREF 3.155'70 IN. 
(1052014) 8 H8FC TWT 510, 040-A ORBITER,B1W1V1PlHt 15.000 ·0.000 0.000 <45.000 BREF 5.2920 IN. (1052005) MSFC TWT 51D, 040-A ORBITER,BtW1V1P1Hl 15.000 -<40.000 0.000 <45.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 2.7<40 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET· 8YMBOL. CONFIGURAnONDCSCRIPTION ALPHA ELEV TR RUDDER RUDFLR REFERENCE INFOPHA TI ON 
CC5201fl) 0 H5FC TWT 510, <')40-1. ORBITER,B1W1V1P1Hl 
(,,52047) z:s OA,A NOT AVAILJ.SLE FOR ALL CONDITIONS 
15.000 0.000 0.000 0.000 SREF UI",3700 SQ.IN. 
(A52014) 0 H5FC: 1WT 510, 040-1. ORBITER,B1W1V1P1Hl 
(A52005, 0 HSFC TWT 510, 040-1. ORBITER,SlW1V1P1Ml 
MACH 3.480 
• 
15.000 
15.000 
15.000 
0·,000 O.OPO 20.000 
0.000 0.000 45.000 
-40.000 0.000 45.00.0 
_;/i·t. 
II:" ~~'~-. ,;;.'"""~ .. _ ..... 2ft-
LREF 3.8570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.008D 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET 
'C!lZOlf1 ) 
'A!lZ047 ) 
'A5ZC'-'4 ) 
(A5~005 ) 
SyMBOL. CQNFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFL.R REFERENCE INF~MATlON 
() MSFC TWT 510, 04D~A ORBITER,B1W1V1P1Hl 
ZS DATA NOT AVAIL.ABLE FOR ALL CONDITIONS 
~ HSFC TWT 510, 040-1. ORBITER,elW1V1P1HI 
[] MSFC TWT 510, 040-1. ORBITER,B1W1V1P1M1 
MACH 
15.000 
l5 .t1DO 
15.000 
15.000 
0.000 
0.000 
0.000 
-41l.000 
0.000 0.000 
0.000 20.000 
0.000· 45.000 
0 •. 000 45.000 
SREF 16.3700 SQ. IN. 
LREF 3.6570 IN. 
BREF 5.2$120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.tlOOO IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBol. CONFI~URATJON DESCRIPTION ALPHA ELEViR RUDDER RUPFLR REFERENCE INF~HATION 
~': (C5201G) 9 MSFC TWT 5S0, 040-11 ORBITER,BSW1V1P1Ml 15.000 0.000 0.000 0.000· SREF lj5.:5700 SQ.IN. (,,520.47) MSFC TWT 510, 040-A OR8ITER,B1W1V1P1Hl ill.OOO '0.000 O.OOD. 20;000 LREF 5.6570 1I11. (A5201.4) 8 HsFC TWT !ll0, 040-A ORBITER,B1W1V1P1Hl 15 .000 0.000 0.000 45 .• 000 ORE,F 5.25120 IN. (A52005) HSFC TWT !1l0, 040-A ORBITER,B1W1V1P1Hl 15 .000 -40.000 0.000 45.000 XHRP 5.2070 IN. 
YI.fRP 0,0000 IN, 
ZHRP 0.j5000 IN. 
MACH 0.5518 SCALI! 0.0060 
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SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET 
(C!l201G) 
(A!l204T) 
(A!l201" ) 
(A!l200!l) 
SYMBOL CONFI~URATION DESCRIPTION 
r .. ) . HSr-C TWT !ll0, 040-A ORBITEIi"Bl'"lV1P1Hl LS HSFC TWT !ll0, 04o-A ORBIT~R.B1W1V1P1Hl 
8 HSFC TWT 510, 040-A ORBH'ER,B1W1V1P1Hl HSFC TWT 510, 040-A ORBITER ,B1W1V1P1Ml 
MACH O.~D4 
.. t; 
, , , • I 
A A 
1\ 
Q 
~ 
"" 
.A 
~~ 
"-ti' 
• 1a 
-
-
-
. 
•. :.J 
pte 
;1 
'I 
r' 
it 
:'1 
'1 
EFFECT DF RUDDER FLARE AT 15 DEGREES ANGLE DF ATTACK, LATERAL DIRECTIONAL 
• • • • • I ••• • • • • I I I 
'T I • , 
-
.01 
-
-, 
.04 ,...., . 
CIl 
...... 
X 
< r 
>- .011 --
0 
0 
II) 
'-' 
~-
Z 
.Clt >-
.U 
~ 
Z 
UJ .01 
...... 
U 
--lJ.. 
lL. 
UJ 
0 .00 
U 
f-
Z 
UJ 
1: 
-.01 0 
1: 
(!) 
Z 
--t" ..... 
-----
~ ~ ."'-~ f-- . V" ~ I\... 
G- ~ ~'S A --~ ~ ~ -- ~ f..... , -- _ ...... ~ . 
~ 
----
~ A ~ ~ ~ ~ 
.. ~ IB-~~ ~ '"' t) 
~ ~ ...... --~ v -~ .-~ 
....... 0 
~ 
-.02 
< 
>-
.. 
-.05 
-
,. 
-.04 
-u~. -10 - . -. - .. 
- 2 o 2 10 • 12 
S I DE SL I PANGLE. BET A •. DEGREES 
DATA SET SYMBOL. CONFIGURATION DESCRIPTION ALPHA EL.EVTR RUDDER RUDFL.R REFERENCE INFO:lHATION 
(C5201S) 
(1.52047) 
(A52014 ) 
(1.52005 ) 
~ 
8 
MACH 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT ·510, 040-11 ORBITER,B1W1V1P1Hl 
MSF"C TWT 510, 040-" ORBITER,B1W1V1P1Ml 
MSF"C TWT '10, 040-A ORBITER,B1Wl'!lP1Hl 
\t\ 
1.5 .000 
15.000' 
15.000 
15.000 
0.0.00 0.000. 
O.Cioo 0.000. 
0.000 0.000. 
-40.000 0.000 
0.000 SREF 16.3700 sa. IN. 
20.000 L.REF 3.6570 IN. 
4'.000 BREF '.21120 IN. 
45.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
.ZHRP O.GOOO IN. 
SCAL.£: O.OOGO 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SyMBOL eONFIC;URATION DESCRIPTlON ALPHA ELEVTR RUDDER RUOFLR REFERENCE INFORMATION 
(C!!2016' ) 9 M5Fe TWT 510, 040-4 OReITER,B1W1V1P1Hi 15.000 0.000 0.000 0.000 SREF 16.3700 SQ .IN. C A!!204r) DATA NOT AVAILABLE FOR ALL CONDITIONS 15.000 0.000 0.000 20.000 LREF 3.6570 IN. 
(A5Z014 ) 8 MflFe TWT 510, 040-4 ORBITER,B1W1V1P1Hl 15.000 0.000 0.000 4'.000 BREF 5.2920 IN. CA!lli!005 ) MsFc TWT 510, 040-A ORBITER ,B1W1V1P1.Ml 15.000 -4D.000 o.COb 4'.000 )(MRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 1.4eo SCALE 0.00150 
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SIDE SLIP ANGLE, BETA, DEGREES 
OA'TA 8£, SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFOPHATlON 
(C'201G) ~ HSFC TWT l110, 040-A ORBITER,BlWlVlP1Hl 15,000 0,000 0.000 0.000 SREF 16'.lSTOD SQ. IN. (A'Z04T) DATA NOT AVAILABLE FOR AI.L CONDITIONS 15.000 0.,000, 0.000 20.000 LREF lS,65TO IN. (,0.'2014 ) 8 HSFC' TWT 510, O4o-A ORBITER,B1W1V1P1Hl 15 .000 0.000 0,.000 4;.000 BREI'" 5.e920 IN. (1.'2005 ) HSF.'C TWT 510, 040-A ORBITER,&lWIV1Pl~1 15.000 -40.000 0.000 45.000 XHRP 5.20TO IN. 
YHRP 0.0000 iN. 
ZHRP O.G"OO IN. 
HACH 1.11611 seA!.!:: o.OOGO 
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SIDE SLIP ANGLE, BETA, DEGREES 
DATA SET SYMBOL CONFIC;URATlON DESCRIPTION ALPHA ELEVTR RUDDEr. RUDFLR REFERENCE INFQ1HATION 
(C5201Ei) ~ MSFC TWT 510, ~O-A ORBITER,B1W1V1P1Hl 15 .000 0.000 0.000 0.000 (1.520047 ) DATA NOT AVAILABLE FOR ALL CONOI.TIONS 1.5.000 0.000 0.000 20.000 
(1.52014 ) 8 MSFC TWT 510, ~O-A ORIHTER,B1WlI11PUI1 15 .000 0.000 0.000 ":1.000 (1.52005 ) HSFC TWT 510, ~O-A ORBITER,B1W1V1P1Hl 15.000 -40.000 0.000 '15.000 
SREF 16.3700 S~.IN. 
LREF 3.6570 IN. 
BREF S.la1l20 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 2.740 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOL CONFI~URATION OESCNIPTION ALPHA ELEVTFc RUDDER RUDFLR REFERENC£ INFO!'! lolA TI ON 
CC520115) 9 HSFC TWT '510, 040-04 ORBITE~,B1W1V1P1Hl 15;.000 Cl.OOO 0.000 D.OOO SREF 115.3700 SQ. 1 N. C A'2047) DATA NOT AVAILABLE FOR ALL COMDITIONS 15.000 0.000· 0.000 20.000 LREF :5.15570 IN. 
C A52014 ) 8 HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 15 .• 000 0.000 0.0.00 45.000 BREF 5.2920 IN. CA5200!l) HSFC TWT !l10, 040-A ORBITER,B1W1V1P1Hl 15 .000 -40.000 0.000 45.000 XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.150QO IN. 
HACH 3.400 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DA.A SET SyMBOL CONFJ C;UR!A TlON OESCR I PTlON ALPHA ELEVTR RUDDER RUDFLR REFERENCE INI"OaMATION 
C C52016) 
(AS2047) 
CAS2014 ) 
(A52005 ) 
9 
8 
HSFC TWT ~10, 040-A ORBITER,B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TWT 1510,' 040-A ORBITER,B1W1V1P1Hl 
H8FC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
15.000 
15.000 
15.000 
15.000 
0.000 0.000 0.000' 
0.000 0.000 20.000 
0.000 0.000 45.000 
-40.000 0.000 45.000 
:sREI" 16.3700 S~. IN. 
LREF 3.6570 IN. 
OREI" 5.2920 IN. 
XMRP 5.207U IN. 
'f~RP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE: 0.U060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET &YMBOL. CONfIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFC.iH4A TlON 
( C5.2016) 
(A52041') 
(A52Dl" ) 
(A52005 ) 
9 
8 
MS~C TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSf~ TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT .510, 040-A ORBITER,B1W1V1P1H1 
HSI'C TWT 510, 040-A ORBITER,B1W1V1P1Hl 
15.000 0'.000 0.000 0.000 SREF 10.3'700 $Q.IN. 
15 •. 000 0 .• 000 0.000 20.000 
15.000 0.000 0.000 45.000 
15.000 -40.00,0 0.000 45.000 
HACH 0.598 
" 
LREF 
BREF 
XMRP 
YHRP 
ZMRP 
SCALE 
1It~ 
• 
3.6570 IN. 
5.2920 IN. 
5.'2070 IN. 
0.0000 IN. 
0.6000 IN. 
0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION Al.PHA El.EVTR RUDDER RUOFl.R REFERENCE I hiF~ MA TI ON 
(C5Z011:> ) ~ HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 15.000 0.000 0.000 0.000 SREF 16.:1700 SQ.IN. (A52047) HSFC TWT 510. 040-A ORBITER,B1W1V1P1H1 15.000 0.000 0.000 2(>.000 l.REF :1.6570 IN. (A5Z01.(.) 8 HSFC TWT 510, 040-A ORSI,TER, B1Wl111P1Hl 15.000 0.000 0.000 4' .. 10-::':-- BREF 5.2920 HI. (A5Z00!1) HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 15.000 -40.000 0.000 4'.000 lCHRP 5.2070 IN. 
VHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 0.9!J4 seA!.!: 0.0060 
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U 
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.... 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SyMBOl. C~FIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDrLR REFERENCE INFORMATION 
(C52016 ) 
(4520"7) 
(A520~") 
(A52005 ) 
o MSrl: TWT510, 040-11 ORBITER,Bl\ol1V1P1Ml 
Zl MSrC TWT 510, 040-4 ORBITER,BiW1V1P1Hl 
~ HSrC TWT 510, 040-4 ORBITER,B1W1V1P1Hl 
[] HSrC TWT 510, 040-4 ORBITER,B1W1V1P1HI 
HACH 1.1~7 
15.000 
15.000 
15 .000 
15.000 
0.000 0.000 0.000 
0.000 0.000 20.000 
0.000 0.000 45.000 
-40.000 0.000 45.000 
SREF 16.'''00 SQ .IN. 
·1.REr 3.$5"0 IN. 
BREI" 5.21120 IN. 
IfMRP 5.20"0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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'" 
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-.. ~~ 
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-.010 W 
:r: 
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l: 
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Z 
..... 
...J 
.......:...,.. , ....... 
't;: ~ ~ ~ 
"-
'-: ~-~ r---... ~ 
-~ 
, 
L.:.I 
~ 
~ 
...J 
0 
-.020 0:: 
- .OZ5 
-.DaD 
-12 
• I I • 
-10 
- G 12 - 8 - .. - 2 a 10 • 
SIDE SLrp ANGLE. BETA. DEGREES 
DATA SET SYMBOL ~ONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFCRMATlON 
(C52016 ) ~ MSFC TWT !HO, 040-1. ORBITER,B1W1V1P1Ml 15.000 0.000 0.000 0.000 SREF 16.3700 SQ. IN. (1.52047 ) DATA Not AVAILABLE FOR ALL CONDITIONS 15.000 0.000- 0.000 20.000 LREF 3.6570 IN. 
(1.52014 ) 8 M&FC TI.'T 510, 040-1. ORBITER,B1W1V1P1Hl 15.000 0.000 0.000 "5.000 BREF 5.2920 IN. (1.52005 ) MSFC TWT 510, 040-1. ORBITER,B1W1V1P1Ml 15.000- -"0.000 0.000 45.000 XMRP 5.2070 IN. 
yMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 1.460 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFOKMATION 
(C'.201.6·) ~ MSFC TWT !ll0, 040-A ORB1TER,B1W1V1P1Ml 15.000 0.000 0.000 0.000 SREF 111.'700 58.11'4. CA'2047) DATA .NOT AVAILABLE FOR ALL CONDITIONS 15.000 0.000 0.000 20.000' LREF '.6!17'0 IN. (A52014) 8 MSFC TWT 510, 040-A ORBITER,81W1VSP1M1 1!1.000 0.000 0.000 .!I.OOO &REF !I.2~20 IN. ("!lZOO!l) MSFC TWT 510, 040~A ORBITER,B1W1V1P1M1 ~5.000 ~.O .• OOO 0.000 .'.000 XMRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
HACI~ 1.gee 
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W -.010 
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..J 
..J 
0 
~ 
(C!lZOt6l 
(A5Z0.olT l 
(A52014 ) 
(A52005 ) 
-
-
-~---~~~~~------~'------+-------~-----4-------+------~----'--~------+-------r-------~-----4 ~" 
~ ~ '~ ~;--.- ~~~~"";:"~---+-"""7--f-"---+----+----+-'--~-;--I-----t-----4----of ~~ 
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SIDE SLIP ANGLE~ BETA. DEGREES 
HACH 
CONFIGURATION D~SCRIPTION 
MSFC TWT 5iU, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, 040-11 ORBiTER,B1W1ViP1Ml 
MSFC TWT !ll0, 040-A ORBITER,B1W1V1PU41 
2.740 
ALPHA 
15.000 
15.000 
15.000 
15.000 
ELEVTFl RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-40.000 0.000 
RUDFLR REF'ERENC(,; INFoqMATION 
0.000 SRE' 1~.3TOO SQ.IN. 
20.000 LRE_ 3.6570 IN. 
45.000 BREI." !I • ~920 IN. 
45.000 XMRr 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRiP 0.80ilO IN. 
SC~LE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET 8yMBOL CONFIGURATION DESCRIPTION AL.PHA ELEVTR RUDDER RUDFL.R REFERENCE I NFOR 101" 11 ON 
(C52016) ~ M5FC TWT !HO, 04·0-A ORBI TER, B1W1 V1P1M1 15 .tioo 0.000 0.000 0.000 ·SREF 16.3700 SQ .IN. ("52047) O"TA NOT ," VA I L.AIlLE FOR ALl. CONO 111 ON S· u.ooa 0.000 0.000 20.000 L.REF :5.6570 IN. ("52014 ) 8 MSFC TW'T 510, 040-A ORBITER,B1W1V1P1Ml 15..000 0.000 0.000 45.000 'BREF 5.:til20 IN. ("52005 ) MlIFC TWT 510, 0'40-A ORBITER, IUW1 V1P1Ml HI.OOO -40.000 0.000 45.000 XMRP 5.2070 IN. 
YMRP o.oouo IN. 
ZHRP 0.6000 IN. 
MACH lIi.4S0 SCALE 0.0060 
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SIDE SLIP ANGLE, BETA, DEGREES 
CATA SE"T SyMBOL. cONFlcrURATION DESCRlPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF~MATlON 
(C~2016) () MIIFC TWT '10, 040-A ORBITER,B1W1V1P1Ml 
(A~20"'7) n CATA NOT AVAILABLE FOR Al.L COND.lrIONS 
(A52014' ~ HSFC TWT '10, 040-" ORBlTER,B1W1V1P1Ml 
(A5200', 0 MSFC TWT IUO, 040-A ORBITER ,B1W1V1P1Ml 
U.OOO 0.000 0.000 0.000 SREF 16.3700 SQ .IN. 
1',000 0 •. 000 0.000 20.000 LREF 3.6570 IN. 
1'.000 0.000 0.000 ... 5.000 BREI" 5.2$20 IN. 
15.000 -40.000 0.000 45.000 XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
MACH 
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CAT" SET SYMBOl. 
(C52016) 
("520-47) 
("5201-4 ) 
("52005) 
9 
8 
"'ACH 
-
.A A A 
... 
"'"" 
A. ...0lI:IIo. 
~~ .,.......c:;J G 
-c 
....l. .. L . t . 
-.25 -.20 -.15 -.10 
COHF'IvUR"TION DESCRIPTION 
MSF'C TWT ~10, 040-" ORBITER,B1W1V1P1Ml 
NSF'C TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
NSF'C TWT !S'10, 040-" ORBITER,B1W1V1P1Ml 
HSF'C TWT 510, 040-1. ORBITER,B1W1V1P1Ml 
0.5~8 
• 
• 
-.05 
LATERAL 
. . 
I 
• r I • 
, , . • • • , . 
-
-
-
-
. 
'" 
...Itt ..... 
.J~ r- ..... 
A ~~~ A. .A, ~ ......... . 7' z.?' I::\.. 
...., 
~ -
-r.T 
-
-
-
-
-
-
• . • ..L 
.00 .05 .10 .15 • ItO .1t5 .:s0 
F~RCE C~EFFICIENT. CY 
ALPHA ELEVTR RUOOER RUDFI.R REFERENCE INFor:tJ" TION 
15 .000 0.000 0.000 0.000 SREF' lv.370a SQ.IN. 
15.000 0.000 o.oon 20.000 LREF ~.~57U IN. 
15.000 V.OOO 0.000 "5.0Clo 8REF 5.2~20 IN. 
15.000 -40.000 0.000 .5·.000 XMRP 5.2010 IN. 
yMRP 0.0000 IN." 
ZMRP 0.6000 IN. 
SCALE 0.0050 
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DATA SET SyMBOL CONFIGURATION DESCRIPTION 
(C5Z016) 0 HSFC TWT !ll0, 0040-A ORBITER.,B1W1V1PiHl 
(A5Z047) Zl HaFC ~WT !llo, 0040-A ORBXTER,91W1ViP1Hl 
("5201·4) {} HSFC TWT !l1o, 0040-A ORBITER,B1W1V1P1Hl 
(A5Zoo,) [] HSFC TWT 510, 040-A OR91TER,B1WiV1F1Hl 
HACH 0.804 
-.05 
LATERAL 
., 
.00 
.0' .10 .1' 
FClRCE CClEFFICIENT. CY 
ALPHA EL.EVm RUDDER RUDFL.R 
15.000 0,000 0.000 0.000 
15.000 0.000 0.000 20.000. 
15.000 O.QOO 0.000 450,000 
S.5.000 -40.000 0.000 45.000 
. , ,r J' ~ 
-
-
-
. 
. 
--
-
-
-
-
-
-
.-Q 
-
-
A 
-
-
-
-
-
.20 .2!1 .30 
REFERENCE INFORMATlON 
SREF 16.3700 SQ. I H. 
L.REF 3,6570 IN. 
BREF 5.2920 IN. 
XMRP 5.Z0'T0 IN. 
YMRP 0,0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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DATA SET SyMBOL 
(C'2016J 
(A52047) 
(1.52014) 
("'2005) 
~ 
8 
MACH 
I , , , , , , , , , 
, I ' , I , , .. . . , . • • "r-
-
I 
· 
· 
· 
-
J:l. 
--' 
"~ 
"""tLJ 
II -V ~ 
~ ~ ~C -~. 
~ r----A A ~ A A V· - --~ ~ l-~ , 
~""'<; A r G ..... ~ 
, ~. 
-.215 -.eo -.llS -.10 -.05 .00 .iO .15 
LATERAL FORCE COEFFICIENT~ Cy 
CONFt~URATION DESCRIPTION 
MSFC TWT 5tO, 040-04 ORBITER,iUW1V1P1Mt 
NSrC TWT !liD, 040-A ORBITER,'B1W1V1P1Ml 
MaFC TWT 51a, 040-04 ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,81W1V1P1Ml 
1.197 
• 
ALPHA Ef..EIITR 
15.000 o.Obo 
15.000 0.000 
15.000 0.000 
15.000 -40.000 
RUDDER. 
0.000 
0.000 
0.000 
0.000 
RUDFLR 
0.000 
20.000 
"5.000 
"5.000 
1 
-
.11:0 .11:5 .30 
REFERENCE I NFOIHtA TI ON 
SREF 15.3700 SQ.IN. 
LREF 3.5570 IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
Y~RP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0050 
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LATERAL FClRCE CClEFFICIENT. CY 
SYMBOL CONFIGURA TI ON OEseR I PTl ON· ALPHA ELEVTR RUDDER RU.DFLR REFERENCE INF~M_TION DATA seT 
(C52016) 
(A52047 ) 
(A'2014 ) 
(A52005 ) 
9 
8 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL cONOITIONS 
MSFC TWT 510, O4o-A ORBlTER,B1W1V1P1Hl 
MsFC TWT 510, 040-A ORBITER,B1W1V1P1MI 
1!!.OQO 0.000 .0.000 0.000 SREF ~5.3709 SQ.JN. 
15.QOO 0,0.00 0.000 20·.OIH! ·LREF 3.6570 IN. 
15.000 O.OUO 0.000 4!1.000 BREi" !I ,2920' IN. 
I 
I 
io.cloo -40.00U u.Q~Cl ~1,I.ooo XMRP 5.2070 I~. 
fMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 1.460 
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LATERAL FCJRCE CCJEFFICIENT. CY 
DA TA SET SYHBot. CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF~HATION 
C C52016) 
(A52047 ) 
C A52014) 
C "52005) 
9 
8 
HSF'C TIoIT 510, 040-A. ORBITER ,BlIo11V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
HSFC TIofT 510, 040-1. ORBITER,BlIo11VSP1HS 
HsFC TIoIT 510, 040-1. ORBITER,81\ollVSP1H1 
1'.000 0.000 0 .• 000 0.000 SREF 16.S700 SQ.IN. 
15.000 0.000 0.000 20.000 LREF S.6570 IN. 
15.000 0.000 O.OO!) 45.000 BREF 5.2e20 IN. 
15 .000 -40~000 0.000 45.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
MACH SCALE 0.0060 
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'J .ae I I 
• al 
.a4 
r-\ 
(f) 
.... 
x 
< 
>- .aa 
0 
0 
CD 
'-' 
Z 
.an: >-
u 
r-
Z 
W .tll 
.... 
U 
..... 
lJ... 
lJ... 
W 
0 .ao 
U 
r-
Z 
W 
L 
-.01 o. 
L 
(!) 
Z 
..... 
~ 
-.02 
< 
>-
-.oa 
-.04 
-.50 
DATA SET 
(C52016) 
(A52047) 
(A52014' 
(A52005) 
SYMBOl.. 
~ 
8 
MACH 
. , , , , , I • 
, , 
~ 
,./"". A -~ .... ~ ~ ~ ,...,. -I 
-' ~ ~ ~ ,..., I 13 ~ ..... ! 
A. 
2: .... ~ ,.,-. 
{~ 
~ 
• 
-.25 -.20 -.111 -.10 
CONFIGURATION DESCRIPTION 
HSF'C TWT 510, 040-A ORBITER ,BIWIV1P1Ml 
DATA NOT AVAILABLE F'OR ALL CONDITIoNS 
HSF'C TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSF'C TWT 510, ~~O-A ORBITER,B1W1VIP1Hl 
2.740 
-.05 
LATERAL 
, 
.00 .05 .10 .15 
FORCE COEFFICIENT. C.V 
ALPHA ELEVTR RUDDER RUDFLR 
1'.000 0.000· 0.000 0.000 
15.000 0.000 0.000 20.000 
1'.000 0.000 0.000 45.000 
15 ;000 -40.000 0.000 45.000 
, I . . 
-
-
-
-
-
.20 .25 .so 
REFERENCE I NFOiHIA T1 ON 
SREF' 16.3700 SII. IN. 
LREF S.6570 Irl. 
BREI" 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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,.0. , . , , , , I, • , • , I , , , I I • , 
• 01 
.04 
r. 
(J) 
--X 
< 
>- .OB 
Cl 
0 
CO 
~ 
Z 
.0. >-
U 
1--
,2 
W .Ot 
...... 
U 
-. 
u.. 
u.. 
w 
0 .00 
U 
~ 
Z 
W 
1:. 
r.x ~ 
.~r -A 
-EJ 
.... .. ~~ 
G ~ .... 
-
..... ' ~ .... ~ -A-\? ..., V' 
..e 
-.01 0 
1:. 
~ ? 
Z 
...... 
3:: 
-.02 
< 
>-
~ 
-.05 
-.04 ~~ . . 
-.8D 
DATA 3ET SYMBOL 
IC520Hl) 0 
(11'2047) z:s 
IA52014) 8 (A52005) 
MACH 
".211 -.2D -.111 -.10 
CqNFIGURATlON DESCRIPTION 
HSFC TWT 510, 040-A ORSIT~R ,B1W1V1P1Hl 
DATA NOT AVAIl.ABl.E FOR Al.l. CONDITIONS 
HSFC TWT 510, 040-10 ORSITER,B1W1V1PiHl 
HSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 
5.480 
• 
.00 
LATERAL FCJRCE 
ALPHA 
15.000 
15.000 
15.000 
15.000 
I 
.05 .10 .S5 
CCJEFFICIENT. CY 
El.EVT~ RueDER FWOFl.R 
0.000 0.000 0.000 
0.000 0.000 20.000 
0.000 0.000 45.000 
-40.000 0.000 4'.000 
• T 
, 
• 
-
. 
-
-
-
-
~ 
-
-
-
-
-
-
.eo .25 .50 
REFERENCe; I NFORHA TlON 
SR£F 16.5700 5".11'1. 
l.R!::F 5.6570 IN. 
BREF 5.2920 IN. 
XMRP 11.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAl.E 0.001l0 
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.oe . . • • • . • , .. , . 
, . , . , • 
• 0 • 
• 04 
.aa 
, 
.ae 
.01 
.00 
-.02-
~ 
- ~ ~ r~_t""'I -A A: ~ 
..... r-. r~ I:B 
-
1='1 
.... 
7' IIC1 ~ "V d 
~ 
-.am 
-.a~ 
I 
,~ , . . . . • 
- .. Ij" 
-.1)0 -.10 -.Ci5 .00 .05 .10 •. 15 .I!O -.25 -.20 -.lIJ 
LATERAL FORCE COEFFICIENT. CY 
• I I 
. 
-
• 
.R:! .30'· 
DATA .'ET 8YMI:lOL CONFIGURATION DESCRIPTION ALPH'" ELEIiTR RUDDER RUDFLR REFERENCE INFO<{MATION 
(C;i1201'S) 0 HSFC TWT 510, 040-04 ORBITER,B1W1V1P1Ml 
(,\52047) ZS DATA NOT AVAIL.ABL.E F'OR ALL CONDITIONS 
15.00 ... 0 •. 0.00 0.000 o.ono SREF 16.3700 SQ. IN. 
15 .000 0.000 0.000 eo.ooo LREF 3.S570 IN. 
(A!:Z01<4) ~ MSFC lWT fila, 040-04 ORBlTER,B1W1V1P1Hl 
(A52005) 0 I4SFC Twr 510, 040-04 ORBITER,B1W1V1P1Hl 15.000 a.ooo 0.000 45.000. BREF 5.21120 IN. 15.000 -40.00G 0.000 4!1.000 XHRf' 5. le070 IN. 
VHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
foIACH 
SCALE O.OOSO 
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•• 0 ... , . , , • • . . . 
-
••• 
~ 
-
I -i 
.1. 
>-
U 
~ .10 
Z 
W 
...... 
U 
...... 
~ .01S 
~ 
W 
0 
U 
.00 
W 
U 
0:: 
'0 
~ 
-.01S 
...J 
< 
0:: 
W 
~ 
-.10 
€ 
...J 
----~ · ~ 
~ ~ ~4lb 
...... ~ 
~ ~ · ~ It,. 
~ , 
~ 
~ -~~ 
~ 
-.IIS 
.' 
-.RO 
· 
-.1211 
-'-
-'--.80 
-I. -10 - . 
- IS - Ii! - 4 a • 8 10 ill! ' 
SIDE SLIP ANGLE. BETA. DEGREES 
COt'.-1GURATION DESCRIr'TlON REFERENCE INFORMATION DATA SET SY/iBOL 
(1.92044) 0 
(A!!203$) ZS MSFC TWT 510, O4o-A ORBITER,B1WtV1P1Ml MSFC TWT 510, 040-1. O'RBITER,91W1Vlf>lMl 
MSFC TWT 510. O4o-A ORBITER,B1W1V1P1Ml 
ALPHA 
30.000 
30.000 
30.000 
EL.EVTIt 
0.000 
-20.000 
RUODER 
0.000 
0.000 
0.000 
RUDFL.R 
0.000 
0.000 
45.000 
SI~f:F 16.37'00 SQ.IN. 
(A!!ZOOIS) <0 
MACH 1.960 
(.} 
'. 
-20.000 
L.IUF 3.1551'0 IN. 
8J~EF 5.21120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.00150 
PAGE 640 
• 
'" , 
\ 
r 
~~.--~------~----.----------------
~ 
I 
):;' 
-'t 
- ~~~.~~ 
t\ 
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., 
•• 0 , , , , , , 'I . , .. 'T 
••• 
~ . 
•• 0 
-
.1" " 
>-
U •• ~ t- .10 
Z 
LU 
..... 
U 
.... 
lJ.. .05 
lJ.. 
W 
0 
U 
.00 
W 
U 
~ 
0 
LL 
-.05 
-.I 
< 
a:: 
w 
t-
-.10 
< 
-.I 
-.15 
-.20 
-.25 
-.aD 
-12 
DATA SET SYMBOL 
(A52044 ) 
'A520.35) 
(A5200.6 ) 
9 
o 
MACH 
'Ii 
~~ -I~ I III. 
~ ~--..........,~ ~ 
~ ~ 
-
1---. 
. 
-10 
- fl 
- e - .. - 2 D 
" SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORElITER,B1W1V1T'lMl 
MSFC TWT 510, 040-A ORBITER,B1W1VtP1H1 
MSFC TWT 510, 040-A ORBITER,B1W1V~P1Mi 
AI-PH" 
30.000 
30.000 
lIO.OOO 
EI..EVTR RUDDER 
0.000 !:l.000 
-20.000 0.000 
-20.000 0.000. 
6 
RUDFLR 
0.000 
0.000 
45.000 
-,. 
• 
· 
· 
· 
...... ~ 
" 
t-Q 
v 
II 10 12 
REFERENCE INFOf<MATION 
SREF 16.3700 SQ .IN. 
LREF 3.6570 IN. 
BREF 5.21120 IN. 
XHRP 5.~070 1 N. 
YHRP 0,0000 HI. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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..J 
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.&0 
.ClS 
.aD 
-.QIS 
-.:'D 
-.t.5 
-.1£0 
-.115 
- •• D 
";'t.1II! 
DATA !!If: r !I Y '" BOl. 
(A~2044 ) t< 'A!l2033 ) 
'A,e006) <> 
HAC.' 
• • • • •• . , ~ . , 1/ I" r , , ~ -. 
-
-
. 
-
. 
~ . 
--"S.. 
"-""'-s 
~ ~ 
~: ---..~ I J ~ 
-P"---__ 
~ .~ -~ -
10; ........ 
"S....... ____ 
~ 
-
-
-
-
, 
, 
-
-
-
. J-- 1-
-t.o 
-. - . - <4 - It o IS to i2 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION DESCRIPTION Al.PHA El.EVTR RIiDDER RUOFLR REFERENCE INFonMATION 
HSFC TWT llSO, 040-4 ORBITER,B1W1V1P1Hl 30.000 0.00l) P.OOO O.OOOr $REF 16.31'00 sa .Itl,. 
DATA NOT AVAILABl.E FOR Al.L CONOI TlONS 30.000 -eo.ooo ro.OOO 0.00(/ LREF' 1I.6570 IN. 
DATA NOT AVAIl.ABl.E FOR ALL CONDITIONS lIO.OOO -20.000 0.000 4!1.001l BREF 5.1:"20 IN. 
XHRP 5 .• 1:0"'0 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
3.4S0 SCALE C..0060 
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• ao 
••• 
•• 0 
.1D 
>-
U 
t- .10 
Z 
W 
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U 
..... 
u.. .DB 
u.. 
W 
0 
U 
.00 
W 
u 
e:: 
0 
u.. 
-.011 
-l 
< 
e:: 
w 
I-
-.10 
< 
-l 
-.111 
-.eo 
-.211 
-.ZlO 
-11£ 
DATA SET DYHBOt.. 
(A!J2044) 0 
(A!J203!J I n 
(A'2006) <> 
I , , , . I ••• . • 
-
-
-
-
",. 
fl ~"" -
'''''tl!I -. 
..... b... 
~ 
~ ~ ~ .. 
-
... ~ 
. """"-I ~--~ ~ 
-10 
- III - . 
- " - 2 o 
SIDE SLIP ANGLE. BETA. DEGREES 
CONF'IC;URATION DESCRIPTION 
HSFC TWT '10, 040-A OR,BITER,B1W1V1P1Hl 
MSFC TWT !!to, 040-A ORBITER,81W1V1P1Hl 
M8FC TWT !!10, 040-A OROITER,B1W1V1P1Ml 
ALPHA Et..EVTR 
;SO.OOO 0.000 
;S0.000 -20.000 
30.000' -20.000 
RUDDER 
0.000 
0.000 
0.000 
RUf.)FLR 
0.000 
0.000 
4!1.000 
-
-., ~ 
~ ~ 
-
• to 12 
REFERENCE INFC~~ATION 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
BREF !I.2~20 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCALE 0.0060 
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'7 
W .Dl 
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U 
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lL.. 
lL.. 
W 
0 .Do 
U 
f-
Z 
W 
1: 
-.01 0 
1: 
C) 
Z 
..... 
~ -~ -
~ ~ 
~ , --
~ 
~ ~ -
ra,.;~ 
.A i ~~ 
.3: 
-.02 
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SIDE SLIP ANGLE. BETA, DEGREES 
CONFIG~RATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFORHATION DATA SET SYMBOL 
(A!I;"O .... ) 0 
(A!la'!D:lI!I) Zl 
(A!I~~DOG) 0 
MSFC tWT 510, O4o-A ORBITE~,B1W1V1P1Ml 
MSFC TWT !llO, 040-A ORSJTER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B.1W1V1P1Ml 
30.000 0.000 0.000 0.000 SREF I.G.lSTOO SO.IN. 
30.noo -20 •. 000. 0.000 D.OOO LRE'F' 3.857'0 IN. 
30.000 -20.000 0.000 45.00C BRE'F 5.2820 IN. 
XMRP 5.207'0 IN. 
YHRP O.UDOo IN. 
ZHRP O.SoOO IN. 
HACH i.lileo SCALE' O.oOGo 
PAGE 644 
. ~ .. '-: 
.... :' "",-_~.! .. ...lo..=. :.i_I"", .. ",,' .• ,""",",,,,",,,,,-,,,,=--~""'. ';:..' ·"'9d\Sr--' ";".' "".,... . ~., .. '~ ,--~, -.(.... .'- ----
EFFECT 6F RUDDER FLARE' AT30 DEGREES ANGLE OF ATTACKi LATERAL DIRECTIONAL 
• 0 • 
• 0 • 
4 
'> >- .0 
o 
o 
CO 
...... 
z 
>-
u 
~ 
z 
w 
~ 
u 
I..t.. 
I..t.. 
W 
D 
U 
~ 
Z 
W 
'I: 
D 
1: 
(..!) 
Z 
..... 
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DATA SET SyMBOL 
(A!l2044) 
(A!l203!1 ) 
(A!l2001S) 
~ 
<> 
HACH 
I .. ~ . . . . . , . . I • , . . . 
-
I 
-
-
-
~, -
~ ~ :t '"DI!o. , 
~ ~ ~ --~, -
.. 
, ~ ~ --J\. -
~~ :6.. -
-~ ~~ 
.L _L I ~ 
- . - e "'I 4 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT !l1~, o.O-A ORBJTER,B1W1V1P1Ml 
HsFC TWT !ll0, 040-4 ORBJTER,B1W1V1P1Hl 
HSFC TWT !lID, o.O-A ~BJTER,elW1VlplHl 
2.740 
Al..PHA 
SO.O,CO 
SO.OOO 
SO.OOO 
El..EVTR RUDDER 
0 •. 000 0.000 
-20.000 O.OOti 
-20.000 0.000 
e 
RUDFl..R 
0.000 
0.000 
45.000 
~ 
~ ~ 
, 
• 10 12 
REFERENCE INFOP.HA TX ON 
SREF 16.3700 sa .IN. 
l..REF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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,- , 
• I . , . '-, • 
-
-
-
.01 
-v 
.04 
,..... 
If) -
.... 
X 
< 
>- .011 
0 
0 
rII -
u 
Z 
.Ole >-
U 
~ 
Z 
W .• Oi 
-U 
1-4 
IJ.. 
.IJ.. 
W 
0 .00 
U 
I-
Z 
W 
:r: 
-.01 0 
:r: 
(!) 
z 
1-4 
3: 
-.02 
< 
(3.. 
r--,."'''s., 
~ 
~ ~ 1'--.. 
'1 ~ ~. ! I.-.. 
~ ~ ~ -
1:.1 
>-
. 
-.0:5 
-.04 . . . 
-uz -iO 
- 8 - e 
- '" - 2 o 2 • 10 12 SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYHBOL. CONFIGURATION DESCRIPTION AL.PHA ELEV-TR RUDDER RUDF'LR REFERENCE INFORMATION (A52044) ~ HSFC TWT 510, 04D-A ORBITER,B1W1V1P1Hl :SO.OOO 0.000 0.000 0.000 SREF 16.3700 SQ. IN. (A52035 ) D"TA NOT AVAILABLE FOR ALL CONDITrONS :!IO.OOO .,..20.000 0.000 0.000 LREF 3.6570 IN. (A52006 ) 0 DATA NOT AVAILABLE FOR ALL CONDI TrONS 30.000 -20 •. 000 0,000 • 5.000 BREF 5.2920 IN • 
XHRP 5 .• 2070 IN. 
YMRP ~.OOOO IN. 
ZMRP 0.6000 IN. ( 
MACH 3.480 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
O"TA SET SYMBOL CONFIGURATION DESCRIPTION AL.PHA ELEVTR RUDDER RUDF'LR kEFERENCE I NFOfH.A TI ON 
(A~2:044 ) 9 HSFC TWT ~"o, 040-A ORBITER,B1W1V1P1Hl :'0.000 0.000 0.000 0.000 SREF 16.:1700 SQ .IN. (,,'-20" ) HSFC TWT iUD, 040-A ORBITEH ,B1W1V1PUU sO.ooo -20.000 0.000 o.oog LRt:::F :I. e" 70 IN. (,,'200111) <> NSFC TWT 5"0, 040-A ·ORBITER·,B1W1V1PUU 30.000 -20.000 0.000 45.000 BREF 5.2920 IN. )CHRP 5.2070 IN. 
YH~P 0.0000 IN. 
ZHRf! 0.6000 IN. 
MACH 4.9~SI SCALE 
0.0060 
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,SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION Ot:SCRI~T1ON ALPHA EI,IEVTR RueDER RUDFLR REFERENCE INFO~MATlON OAT4 !SET SYMBOL 
("'52044) 0 
("'52035) n MSFC TWT !liD, OCO-A ORBITER,B1W1V1P1Ml MSFC TWT !lID. OCO-A ORBITER,B1W1V1P1Ml 
HSFC TWT !lID, 04o-A ORBITER,B1Wt.V1P1Ml 
:50.000 0.000 0.000, 0.000 5REF 16.3700 SQ. IN. 
("'52006) <> lIO.OOO -20.000 0.000 0.000 LREF :II.e'70 . IN. 30.0017 -20,000 0.000 "'.000 BREF 5.1:\120 IN. 
XHRP' 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.5000 IN. 
MACH 1.IH10 SCALE O~C060 
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EFFECT ~F RUDDER FLARE AT30 DEGREES ANGLE OF ATTACK, LATERAL DIRECTIONAL . 
.aaD , . . . •• , . , . , , . 
-
-
· 
.OUI -
.aaa 
1""\ 
U) 
..... 
X .allS 
< 
>-
0 
0 .·010 
CD 
u 
...J 
CD 
.oos U 
1-" 
Z 
W • aoo 
..... 
U 
..... 
l.1.. 
l.1.. 
W -.0015 
0 
U 
I-
Z 
-.010 W 
1: 
0 
1: 
(!) -.0115 
Z 
...... 
...J 
...J. 
0 
-.020 ~ 
~ · 
'" ~ ~ · ~ 
"' & ~ 
~ ~ 
~ ~ ~ .... 
.~ 
~ 
.~ ~ ..A 
'" ~ 
---+ 
~., 
~ ~/). ~) 
-,-~. .-
--
I'-...... 
u 
-
-
-
-
-.023 
-
-.OBO 
. -:1.2 
J 3 ~ I 
• 
I I 
-10 
- a 
- " 
12 
- e - 2 o 
" 
10 
SIDE SLIP ANGLE~ BETA. DEGREES 
CONFlCiURATlON DESCRIPTION ALPHA ELEVTR RUDDER RUDF!:.R REFERENCE INF~HATlOO DATA SET syMBOL 
cueo,",,",) 0 
CA52035) n 
NSFC TWT 510, 040-A ORBITER ,Bl.W1V1P1Hl 
NSFC TWT 510, 040-1. ORBITER,B1Wh'lP1Hl 
NSFC .TIoIT 51.0, 040-A ORBITER ,B1W1V1Pil"1 
30.000 0.000 0.000 0.000 SREF 16.3700 Sill. IN. 
30.000' -20.000 0.00il: 0.000 LREF 3.6570 IN. 
CA52006) <> :110.000 -20.000 0 •. 000' 45.000 BREF 5.2~20 IN. 
XNRP 5.2070 IN. 
YNRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
HACH 2.7'"'0 
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EFFECT GF RUDDER FLARE AT30 DEGREES ANGLE C1F ATTACK, LATERAL OIRECTIC1NAL .0110 
.oao 
r-'o 
CJ) 
..... 
X .01. 
< 
>-
a 
0 
.010 CD 
'-' 
...J 
CD 
.005 U 
• 
I-
Z 
W 
.000 
..... 
u 
..... 
LL 
IJ.. 
W -.005 -. 
0 
U 
l-
Z 
-.010 W 
1: 
0 
1: 
(!) -.011S 
Z 
..... 
...J 
...J 
0 
- .O!I:U Ck: 
-,01:5 
-.OlJO 
-i2 
DATA sET 
(4520 .... ) 
(A520;'5 ) 
(A52001l) 
MACH 
r •• , , . . , ... ~ -T , • • • -I' • I • T _ 
I 
G. 
-~ 
~ 
-~ 
"'& -
~ -. 
'& 
~ 
I.;:] ~ -i--
~ . ~ 
'" ~ -
. 
-10 
- a - G - .. 
- 2 o 
SIDE SL.IP ANGLE. BETA. DEGREES CONFIGURATION DESCRIPTION 
M&FC TWT ,SO, ~O-A ORBITER,B1W1V1P1H1 DATA NOT AVAILABLE .FOR ALL CONDITIONS DATA NOT AVAIL.ASLE FOR ALL CONDITIONS 
3.480 
ALPHA 
30.000 
lIO.OOO 
liD. 000 
ELEVTR RUDDER 
0.000 0.000 
-20.000 0.000 
-20.000 .0.000 
'" ~ 
" ~ 
~ 
-
-
-
-
-
-
• 10 
RUDFLR REFERENCE I NFOR HA TION 
0.000 SREF 1t1.:I'T00 SQ .IN. 0.000 LREF 3.85'T0 IN. 4!1.000 BltEF 5.21)20 IN. 
XHRP 5.20'T0 IN. 
YMRP 0.0000 IN. 
ZMRP O.tlOOO IN. 
SC.ALE 0.01J'50 
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CD 
'-' 
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U 
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UJ 
..... 
U 
..... 
1..1.. 
1..1.. 
UJ 
0 
U 
...... 
Z 
UJ 
L 
0 
1: 
-t!) 
Z 
..... 
-1 
-1 
0 
0:: 
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EFFECT OF RUDDER FLARE AT30 DEGREES ANGLE OF ATTACK. LATERAL DIRECTIONAL r-r-r- I •• r , r r r , • .... I • 
, 
, -
[ 
.Olt. -
-
.0110 
.01B 
.010 
.0011 
.DDO 
.-
~ ~ ~ t. 
~ ~; ---
.. ~ 
1~ ~ ~ -
'i , --
~ ~ . 
'.'-.~~' 
--
-.0011 
-.010 
I ~ ~ ~ 
-.0111 
-.020 
-.DZIJ 
-.DllD 
..,.:l.e 
MACH 
I 
-10 
- 8 - e 
- " 
- 2 a 
SIDE SLIP ANGLE. BETA. DEGREES 
CoNFIGURATION DESCRIPTION 
HSFC TWT ~10, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT !HO, 040-A ORBITtR ,B1W1V1P1M1 
HSFC TWT '10, 040-A ORBITER,B1W1V1P1M~ 
AL.PHA EL.EVTFl 
lSO.OOO 0.000 
30.000 -20.000 
30.000 -20.000 
RUDDER 
0.000 
0.000 
0.000 
~~ -~ 
~; 
-
-
-
f. -
I --. I I j 
e • 
so ill! 
RUDFLR 
0.000 
0.000 
45.000 
REFERENCE I N.FORM" TI ON 
SREF 
LREF 
BI'lEF 
XHRP 
YMRP 
ZHRP 
SCAL.E 
16.3700 
3.6'70 
5.2:i120 
5.207'0 
0.0000 
0.6000 
(',0060 
sa.IN. 
IN. 
IN. 
IN. 
1101-, 
IN. 
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.01 
. 
.04 
. J ,..... 
!.f) 
.... 
x 
< 
>- .Oll 
a 
0 
co 
w 
Z 
.oe >-
U 
I-
Z 
W 
.01 
..... 
0 
...... 
lL. 
u.. 
W 
0 .00 
U 
:::-
Z 
W 
1: 
-.01 0 
1: 
~ 
~ ~ 
J '(/ 
-
,'I 
-~ 
(!) 
Z 
...... 
3: ~ -.02 
< 
>-
 ~ '~ i! 
~" I I . 
-.OlS 
-.04 
-.80 
-.25 
-.(/0 
-.UI 
-.10 
OATA SET S·YMBo\" CoNFIGURATION. DESCRIPTION 
(1.52044) 0 - MSrC TWT !S10, 0040'-1. ORBITE'R,B1W1V1P1Hl (1!!J20~!S)n HSrC TWT 510, '040-" ORBITr.:R,B1W1V1P1Ml (1.'2006) <> MSF'C 7WT 510" 00/,0-4 ORBIT,ER,B1W1V1P1Hl 
MACH 1.~60 
, 
.I..-L.J __ L£-..L...L-J,...., . 
-.05 
.00 .05 .10 .15 
LATERAL FORCE COEFFltIENT. CY 
ALPHA ELr.::VTR 
30.0rJO 0.000 
30 .000 -20 .000 
30.000 -~O.OOO 
PIUODER. 
0.000 
0.000 
0.000 
RUOFLR 
O.OilO 
0.000 
"5.000 
.- T J • 
~. T 
• 
· 
· 
· 
· 
· 
· 
· 
-
-
-
· 
-
· . 
.eo .1t5 .50 
REFERE.NCE I NFOftHA TI ON 
SREF 16,3TOO SQ.IN, 
LREF 3.65~0 IN. 
&REF 5.2$20 IN. 
X,.RP 5.aOTO IN'. 
VHRP 0.0000 IN. 
ZMRP 0.0000 IN. 
SCALE 0.0060 
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. 
• I • • • • • . , , . , .. . . 
I 
• . • 
, 
• 
, 
-
.D8 
· 
.a. 
~ 
(/) 
--X i 
< 
· 
>- .011 
C) 
0 
CD 
\,.J 
Z 
.oe. >-
U 
t-
-, J_ 
1.1.1 
.01 
..... 
U 
.... 
lJ... 
lJ... 
W 
0 .00 
U 
t-
Z 
W 
1: 
-.01 0 
1: 
t!) 
Z 
..... 
J:; 
-.02 
< 
>-
~ -
~ · ~ 
" 
" 
.. 
.. 
~ -J --
~ -<d -
~ 
-
-
-.oa 
-
, I I I I 
-.a. 
-.80 -.20 -.05 -.25 -.15 -.10 .00' .os .10 .15 .25 .eo .30 
LATERAL FORCE COEFFICIENT. CV 
DATA SET $VHBO'_ CONF'ICi,URArrON DESCRIPTION ALPH.+. EI.EVTR RUDDER RUDFLR REFERENCE 1HFOP.MATION 
(A'Z044) (] HSFC nrr510, 040-A ORBITER,B1W1V1P'lMS 
CA5Z0:55) z:s: MGFC TWT 510,. 040-'+' ORBITER,B1W:LV1P1Ml 
CA5Z008) <> MSFC' rUT 510, O4o-A ORBITER,B1W1V1P1Ml 
30.000 0.000 0.000 0.000 
30 •. 000 -zo.ooo 0.000 0.000' 
30.000 -20.000 0.000 45.000 
SREF 1&.3700 SQ. IN. 
I.REF ~. 6' 70 IN. 
8REF '.2920 HI. 
XMRP 5.Z07d IN. 
YMRP 0.0000 IN. 
ZHRP 0;6000 IN. 
HACH 12.740 
SCAI.E 0.0060 
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EFFECT OF RUDDER FLARE AT30 , DEGREES ANGLE OF ATTACK, lATERAL DIRECTIONAL 
-
I 
i 
. , 
-,-~ 
// - II 
.OG , I I I I I I I I I IT I • I I I r r 
. 
.0' I 
.D4 ,. ... 
IJ) 
-X 
< 
>- .aB 
a 
0 
CD 
..... 
Z 
.Oll >-
U 
I-
Z 
L.iJ .al 
...... 
U 
...... 
u. 
U. 
L.iJ 
0 .DO 
U 
I-
Z 
uJ 
l:~ 
-.01 0 
1: 
/ ~ 
- W' , / 
~! 
,fA 
-
V (!) 
z 
...... 
~ 
-.02 ~ 
< 
>-
.. 1.05 
w-. 
-,,04 
-.80 
DA -fA SET flYMBOI.. 
(AS2044' 
(AS2C:!IS) 
c,,!l2qp€n 
~ 
o 
~IACH 
- ~ 
-.21f -.20 -.>:'5 -.10 
CONFlvURATlON DESCRIPTION 
MsFC TWT !llD, Olio,·" ORSITER,B1W1ViplMl 
DATA NOT AVAILABl.~ FOR ALL CONDITION~ 
DATA N'OT AVAILABLE I"OR Al.~ CONDITIONS 
• 
-.Oft 
LATERAL 
, 
I 
.00 .05 .10 .15 
FORCE COEFFICIENT. Cy 
ALP.,.A El.EVTFI RUDDER RUDFLR 
30.00,0 O.OOIJ 0.000 0.000 
30'.000 
-20.000 0.000' 0.000 
30.000 -20.0CI0 0.000 .es.OtlO 
• 
, 
. '. 
, 
-
-
-
0 
· 
· 
· 
, 
~ 
~ 
; 
-
· 
-
-
. 
.110 .es .50 
~£FERENCE INFORMATION 
SREI'" 16.5.,00 SQ.f"'; 
L~EF 3.tiS70 IN. 
BREF '.2~20 IN. 
XHRP '.2070 IN. 
vMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.00&0 
PAGE 654 
" 
p9tJ 
1;' 
• ":~~~,, 
------.-- - ~, Tr" _. _-_-
( i 
EFFECT DF RUDDER FLARE AT30 DEGREES ANGLE OF ATTACK. LATERAL DIRECTIONAL 
.0& 
• 04 
n 
U) 
..... 
X 
< 
>- ,oa 
0 
0 
Ol 
w 
Z 
.olt >-
U 
~ 
Z 
W .0S 
..... 
L) 
.... 
I.L. 
I.L. 
W 
0 .00 
U 
~ 
Z 
W 
:E 
-.oS 
',0 
-I: 
C!) 
Z 
..... 
3: 
-.02 
< 
>-
-.oa 
-.04 
-.ao 
DATA SET 
(A!$20~~ ) 
(A!S2035) 
(A5Z00S) 
SViofBOL 
~ 
o 
HACH 
, . , . . . , . . , • 
Jt~ 
./ f?' , 
~ r 
1 r;P 
-~ __ 1 
-.25 -.20 -.:1.0 
CONFI~URATION DESCRIPTION 
NsFC TWT 510, 040-A ORBITER ,B1W1V1PiH1 
HSFC TWT !S10, 040-A ORBITER,BiW1V1P1Hl 
HsFC -TWT 510, 040-A ORBITER,B1W1V1P:l.Hl 
-.05 .00 
LATERAL FORCE 
ALPHA 
:50.000 
50.000 
50.000 
.os .10 .15 
COEFFICIENT. CY 
ELEVTR RUDDER RUDFLR 
0.000 0.000 0.000 
-20.000 0.000 0.000 
-20.000 0.000 45.000 
. , . • I • • I 
-
-
-
-
-
-
.1:0 .25 .!l0 
REFERENCE INFOhHATlON 
SREF 16.37'00 SQ .IN. 
LREF 3.657'0 (N. 
BREF' 5.25)20 IN. 
XHRP 5.201'0 ~_N • 
YHRP 0.01300 I~ .-
lMRP 0.6000 IN, 
SCALE 0.0060 
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EFFECT ~F RUDDER FLARE AT 45 DEGREES ANGLE 6F ATTACK, LATERAL-DIRECTIONAL 
• aa , , , , , , . . .. . , . I • , , , . 
-
-
••• 
_.- ~- ~ 
-
· 
· 
.ll .. ~ 
>-
U 
• 
f- .lD 
Z 
W 
...... 
U 
.... 
~ .Illt 
~ 
W 
D 
U 
.00 
l.JJ 
U 
a:: 
D 
~ 
-.05 
..J 
< a:: 
l.JJ 
~ ~ · 
- ~ ~ ~ 
~ ~ ~~ 
~ , 
~ 
, ......... ~ ~ 
f-
-.lO 
I < 
" 
..J , 
:i 
~'I \, 
--
-
-
11 -.l5 {I 
I 
-; [ 
::1 -
'I 
, ,. { i 
-.20 
,i -
-.215 
-.30 _1. 
-l2 -so 
- G - ., 
- 4 - 2 a 4 • so. lit 
SIDE SLIP ANGLE. BETA. DEGREES 
SY'4BOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF:OP.HA HON DATA SET 
(A52045 ) 
(A'20315) 
(A52007 ) 
~ DATA NOT AVAILA9LE FOR ALL CONDITIONs H8FC TWT 510, 040-AORElITER,B1W1VSP1'U 
H8FC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
45.000 0.000 0.000 0.000 SREF 115.37'00 SQ.IN. I <> 4'.000 -20.000 0.000 0.000 LREF 3.1557'0 ~N. 04;.000· -040.000 0.000 0.000 BR!!F 5.211l!D ~N. 
XHRP 5.20TO IN. 
YMRP CI.oooo IN. 
ZHRP 0 .• ,,000 IN. 
HACH 2.740 SCALE 0.0060 
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EFFECT ~F RUDDER FLARE AT 45 DEGREES ANGLE 6F ATTACK, LATERAL-DIRECTI6NAL 
-
• I • . . 
, I I I • • • .. I • • 
6 
•• t 
6 
•• D 
-
-
.1' 
>-
U I 
I- .10 
Z 
ij t-
- -W 
..... 
U 
.-. 
IJ.. .DIS 
-IJ.. 
W 
D 
U 
.00 -.... 
--
W 
U 
......... ... 
-
0:: 
-0 ~ 
l.L. 
-.05 --
.".", 
--1 
< 
~ ~ 
0:: 
W 
-I-
-.10 
< 
--1 
,."', 
-.15 
-
-.20 
-
-.Z5 
.. L t. 
-.150 
-2.2 
- e - 2 -1D - . - .. o IE • 10 IZ 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SyMBOL CC'NFlc;URATION· DESCRIPTION ALPHA ELEVTR RUtlDER RUOFLR REFERENCE INFORHATlON 
(A52045 ) ~ MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 45.000 0.000 0.000 0.000 3REF 16.3700 SQ .IN. (A52036) MSFC TWT 510, 040-A ORSITER,B1W1V1P1Ml 45.000 -20.000 0.000 0.000 LREF 3.6570 IH. 
("52001') <> HSFC T"'T 5'10, 040..,A ORBITER,B1W1V2.P1M:I. 45.000 -40.000 0.000 0.000 BREI" 5.2S20 IN. XMRP 5.207'0 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
MACH 4.959 
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.DIl 
.04 
'"" · (j)
· 
-X 
< 
>- .aB 
Cl -
0 
CD 
'-' 
Z 
.alt >-
U 
.. 
I-
Z 
W .ai 
..... 
U 
...... 
lJ.. 
lJ.. 
W 
10 .aa 
U 
I-
Z 
W 
l: 
-.al 0 
l: 
t!) 
Z 
..... 
:3t 
-.ae 
< 
>-
~ ;, ~ 
~ -~ -
"'-
""'$. ~ ~ -
~ ~ ~ 
" , 
~ -rt. i 
-.aB 
-L --, , " 
-.04 
-ill! 
- 4 -sa - a - 15 - 2 Il • til 
SIDE SLIP ANGLE, BETA, DEGREES 
CONF1GURATION DESCRIPTION ALPHA EI.EVTR RUDDER RUDFLR REFERENCE INFCRMATJON DATA SET aYMElOl. 
(A'204') 0 
(A;l2036) Zi DATA NOT Av~tLABLE FOR ALL ~ONDITIONS MSFC TWT 510, 04D-A ORBITER,B1W1ViP1Ml 
NSFC TWT lllO, 040-A ORBI1'ER',BH/l.V1P1Ml 
45.000 o.oCiO 0.000 0.000 SREF 16.3700 SQ .IN. 
iA'2o.0T) <> 4!1.DOO -20.000 0.000 0.000 LREF' 3.657Q IN. 45.000 -40.000 0.000 0.000 eREF 5.2920' IN. 
XHRP '.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0 .• 15000 IN. 
MACH 2.740 SCALE 0.0060 
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, I , I I . . . , . , • I • -T • • • • 
· I 
.011 -. 
· 
.0" r-. 
U') 
..... 
X 
< 
>- .OB -
0 
D 
en 
~ 
· Z 
.oa >-
U 
I-
Z 
W .01 
..... 
U 
l.L. 
l.L. 
W 
D .00 
U 
I-
Z 
W 
L 
-.01 0 
L 
~ 
Z 
..... 
31: 
--.02 
< 
>-
~ --~ ~ 
~ -
... ~ ~ !of.,-"" ~ 
~ 
~ ~ ~ 8- -~, 
~ ~ -~ ~ -
~ ~ -
-
-.oa , 
· 
-
k 
. . 
---'--.~ 
-UI - . - CI 
- " - II! 
-10 o 
'" 
CI • 
SIDE SLIP ANGLEe BE.TA, DEGREES 
DATA SET SYMBOl. CoNFIGURATION DESCRIPTiON I. I.. PHA Elo£VTR RUCDE:R RUOF'LR RCI'"ERENCE INF"OIH4j\ TI ON 
(A'Z045) o HSFC TWT lIl0, 040-10 ORBITER,B1W1V1P1Hl 
(A5Z036) Zl H$~C TWT 510, 040-10 OR8IT£R,B~W1V1Pl~1 
(A'Z007) <> ~8FC TWT 510, 040-10 ORBITER,B1W1V1P1H1 
MACH 
"!.S.1l00 
45.000 
45.CiOO 
0.01l0 0.000 0.000 
-20.000 0.001:) 0.000 
-1,1-0.000 0.000 0.000 
SREF 16.3700 SQ .IN. 
loREF 3.6'70 IN. 
BREI" 5.2920 IN. 
XHRP , .20J!'1J .rN. 
YMRP 0.0000 IN. 
ZMRP 0,6000 IN, 
/teAL£" 0.00150 
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.olln 
.oa •. 
.oao 
r"\ 
(/) 
..... 
X .Ol5 
< 
>-
Cl 
0 .0lD 
CD 
\,."J 
..J ,.,.. 
UJ 
.005 U 
r 
• 
I-
Z 
w. 
.000 
..... 
U 
..... 
lL. 
lL. 
W -.005 
0 
U 
I-
Z 
-.DlD W 
:t: 
0 
:t: 
t!) -.Ol5 
Z 
.... 
..J 
..J 
0 
-.020 a:: 
-.025 
-.tUJD 
-u: 
DATA SET SyMBOL 
(A' 20"" ) () 
(A'2036) z:s 
(A'Z007) <> 
MACH 
, , , , , . . . . . .. ., , -, -v , .f , , 
-
Ii. 
~ ~ · t--.... 
--..... ~ ~, · 
~ ~~ -
"'$ ~ -
~~ . -
.... , 
~ ~ · 
~ ~ 
~ ~ -
I 
· 
. 
._1. 
-:1.0 
- 8 
- IS - 4-
- 2 o .. II lO Ut 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION ALPHA ELEVTR REFERENCE IN~~HATION 
DATA NOT AVAILABLE FOR ALL CONDITION'S 
M8FC TWT 510, 040-A ORIUT£R ,81W1V1P1:Hl 
H5FC TWT 510, O4O-A ORBITI::R ,B1W1Y1P1Ml 
45.000 0.000 
RUDDER 
o.ooa. 
0.000 
0.000 
RUDFLR 
0.000 
o.oot! 
o.oorJ 
SREF 
·LfIIEF 
8REF 
XHRP 
yMRP 
ZMRP 
SCALE 
IIS.S700, sa.IN. 
2.740 
~i 
...• 
45·.000 -20.000 
45.000 -40.000 
"I 
, I, 
S.8570 IN .• 
5.2920 IN. 
5.2070 IN. 
0.0000 IN. 
0.60010 IN. 
0.0060 
PAGE 660 
\} '" ! !.' ~ ..... '- .' ~ ....... ~,.,.~ ............ 1-=:;;"'''-'''''~ ... _";"h ~_" .. _.1;'" ~ .... ~.~_ ~.-,:. _~h 
v 
,.' 
IIIIP!I!!!,,,II!II,, ------.--------.---------------~~----~. ----------------------. ..."..... -- -,..-----. 
~ 
I 
! 
i 
, 
, 
, I 
, 
J 
," /;~? 
--\~ 
EFFECT 6F RUDDER FLARE AT 45 DEGREES ANGLE DF ATTACK. LATERAL-DIRECTIONAL 
• 0110 
.oa. 
• OtiC 
'"' (j') 
X .OS5 
< 
>-
0 
0 
.DlD 
III 
'oJ r 
....J 
III 
.005 U 
t-
Z 
W 
.000 
....... 
U 
...... 
u.. 
u.. 
W -.DOG 
0 
U 
t-
Z 
-.010 W 
L 
0 
L 
(!) -.DlS 
Z 
.... 
....J 
....J 
0 
-.020 0:. 
-.025 
-.OBO 
-S2 
DATA SET SyMBOL 
(A5204') 0 
(4520315) Zl 
(A52007) 0 
MACH 
• 
, , , 
" . • • • • 
, , , 
• 
, , , .. ~ 
J 
I 
., 
G j 
'" 
I 
"._,,-1 
~ ~ I -t'-~, I 
~ ~ ~'."" ~ t -~. ·-~~l--~ ~ , I -
" 
~ 
~ ~ -
I 1 
-' '-
-so -. - IS - 2· D 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITEFl,1!I1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
ALPHA ELEVTR 
45.000 0.000 
45.000 -20.000 
45. 000 -40.000 
RUDDER 
0.000 
0.000 
0.000 
~ ~ --
" ~~ '1~ 
J 
IS e, 10 IZ 
REFERENCE INFORMATION RUDFLR 
0.000 
0.000 
0.000 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREI" 5.2920 IN. 
XMRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT "F RUDDER FLARE AT 45 DEGREES ANGLE DF ATTACK. LATERAL-DIRECTIONAL 
.ae 
.as 
.a4 
,..... 
CJ) 
..... 
x 
< 
>- .aa 
0 
D 
CD 
~ 
Z 
.ae >-
U 
~ 
Z 
W .as. 
~ 
U 
..... 
lJ... 
lJ... 
W 
D .DD 
U 
~ 
Z 
W 
L 
-.as. D 
L 
(!) 
Z 
..... 
~ 
-.02 
< 
>-
-.oa 
-.04 
-.ao 
DATA SET SYMBOl.. 
(A52045) 0 
(A52036) Zl 
(A52D07) <> 
MACH 
, ~T • 
• . . • . , . . . . . 
, , 
• -1' • 
~ 
-~-
" L 
~ V 
h ~ 
V 
/ 
,-.25 -.II!O 
-.15 -.10 
CaNF"IGURATION DESCRIPTION 
DATA NOT AVAIl.ABl.E FOR Al.l. CONDITIONS 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
2.7'40 
-.05 .00 
LATERAL F~RCE 
Al.PHA 
45.000 
45.000 
45.000 
.05 .10 .15 
C~EFFICIENT, CY 
El.EVTR RUDDER RUDF"l.R 
0.000 0.000 0.000 
-20.000 o.OQO 0.000 
-40.000 0.000 D.-ODD 
-, , , . . • ~T J 
-
-
-
-
-
-
-
-
-
• eo. .1:5 .30 
REFERENCE 1 NF'OfWA 11 ON 
$REF' 16.3700 5Q.IN. 
l.REF 3.6570 IN. 
BREF 5.2V20 IN. 
XHRP 5.2070 IN. 
YHRP O.OOUO IN. 
ZMRP o.~ooo IN. 
SCALE D.DOSO 
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EFFECT ~F RUDDER FLARE AT 4S DEGREES ANGLE DF ATTACK. LATERAL-DIRECTIDNAL 
.00 I , , , • r- , , 
.04 . 
~ 
(J') I 
-X 
< 
>- .D~ 
0 
D 
CD 
'-' 
Z 
.Da >-
U I 
f-
Z 
W .Dl 
-U 
..... 
u.. 
u.. 
w 
0 .DD 
U 
I-
Z 
W 
1: 
-.Ol D 
1: 
.~ 
Z 
-3= .. 
·-.D2 
< 
>-
-.oa 
-.04 
-.ao -.25 -.eo -.UI -.so 
DATA SET SyMeOL CONF"lGURATlON DESCRIPTION . 
(A5Z045 ) 
'A'Z0:56) 
(A'Z007 ) 
~ 
o 
HACH 
H8FC TWT 510, 040-A ORBtTER,B1W1V1P1H1 
HSFC TWT 510, 040-A ORBITER,SlW1V1P1H1 
HarC TWT 510, Q40-A ORSITER,B1W1V1P1Hl 
. '~. , 
. • • 
'-'1 . 
I 
-. 
; ~ 
~ ~ 
" 
! , 
di 
~F 
" 
., 
-.05 .DD .O!! .10 
LATERAL FCJRCE CCJEFFICIENT, 
AL.PHA EI.EVTR RUDDER 
45.000 0.000 0.000 
4'.000 -20.000 0.000 
4' .000. -40.000 0.000 
.15 
CY 
RUDF'L.R 
0.000 
0.000 
0.000 
, . , 
-
-
~ 
-
-
-
-
-
-
j 
-
.~ 
.EO .25 .SO 
REFERENCE INFORMATION 
SREF 
L.REF 
eREF 
XHRP 
YHRP 
ZMRP 
SCALE 
16.3700 
3.6370 
5.21120 
!I.2070 
0.0000 
0,6000 
0.0060 
PAGE 
SQ .IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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!j 
',t 
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EFFECT ~F ANGLE OF ATTACK ON LAT.-DIR. CHARACT.f 0 DEGREES RUDDER FLARE 
• 10 . 
••• 
.80 
.Slt 
>-
U 
I- .so 
Z 
W 
-U 
-ll.. .00 
, --
lJ.. 
W 
D 
U 
.00 
W 
U 
0:: 
D 
ll.. 
-.05 
-l 
<: 
0:: 
W 
I-
-.sa 
<: 
-l 
-.S5 
-.20 1--
-.25 
-.80 
-ill-, 
OArA SET SYMBOt. 
< .. '2015) 
<.0.52016) 
(.0.52044 ) 
(.0.52045) 
" 1\ 
~ 
a 
MACH 
.. I • • . . . • • 
-I 
A b.... 
c: ~ ~ "-
"'tS ~ . ~ -, 
- " ~ ~ ~ 
~ ~ ~ 
~ 
-10 - . 
- IS 
- " - 2 IJ 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, ~O-A ORBITER,B1W1V1P1Hl 
HSFC TWT !110, ~O-A ORBITER;SlWS.V1P1H1 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.51J8 
/""MI,,\ 
{ j ~ { 
. • 
~ 
~~ ~ 
• 10 
. 
· 
· 
· 
· 
· 
· 
-
-
-
-
· 
· 
· 
,", ... ",.,.~ · ... ~i 
.~~i.~ . "--"--------------;Q"--~------------------------------~--'----~~.--~------------.----~~~. - - - ~- -~r 7- -
• 
EFFECT ~F ANGLE OF ATTACK ~N LAT.-DIR. CHARACTu' 0 DEGREES RUDDER FLARE 
• au • • • I ,.- . , , , J -, 
'1 i ' , , . , . • 
"al 
.80 
~ ,. --
.UI 
>-
U 
~ .10 
Z 
W 
...... 
U 
..... 
u... .08 
lJ... 
UJ 
D 
U 
G. ~ 0 -....... 
"B ~ L ~ ~ ~ ~ -
.00 
UJ 
U 
0:: 
D 
lJ... 
-.08 
-' 
< 
0:: 
UJ 
~ 
-.10 
< 
-' 
~ ~ ~ 
~ ~ 
~ ~ 
-.18 
··.20 
-
-
-
-.28 
-
-
-.80 
-u: -so 
- 8 - e - .. 
- 2 o e 10 12 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RVODER RUOFLR REFERENCE INFORMATION 
(A5:1:015, 
(A5:1:016) 
(A52044 ) 
(1.5204', 
9 
8 
HSFC TWT 510. 040-A ORBITER,B1W1V1P1Ml 
HsFC TWT 810. 040-A ORBITER.B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CO/I!OITlON$ 
DATA Nor AVAILABLE FOR ALL CON 0 I TIONS 
0.000 0.000 0.000 0.000 SREF 16.3700 SQ. IN. 
1'.000 0.000 0 •. 000 0.000 LREF 3.6!l70 IN. 
30.000 0.000 0.000 0.000 BREF 8.2920 IN. 
4!l.000 0.000 0.000 0;000 XMRP 5.2070 tiL 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
MACH a.COl 
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.ao r 
••• 
.80 
.to 
>-
U 
I- .10 
Z 
W 
.-. 
U 
-. 
l.L. .011 
lJ.. 
W 
0 
U 
.00 
W 
u 
a:: 
0 
lJ.. 
-.05 
...J 
< 
a:: 
w 
I-
< 
-.10 
..J 
- .111 
-.20 
.;. .1I!5 
-.ao . 
-u: 
04 TA SET SYMBOl. 
( 452015.1 
(452016) 
(4520-4-4 ) 
(4520-45) 
9 
8 
MACH 
I , , . 
" ............ 
G. ~ -~ t--... 
'S ~ . ~~ 
~ ~ ~ 
~ ~ ~ 
~ 
, 
. 
-so - e - & - .. o 
SIDE SLIP ANGLE, BETA, DEGREES 
CONFr~URATION D~SCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1ViP1Hl 
HSFC TWT 510, 040-11 ORBITER.elW1Vl~lHl 
DATA NOT AVAILABLE FOR ALL cONDITIONS 
DATA NOT AVAILABLE FOR ALL CONOI.TlONS 
0.699 
. T , 11 , , 
~ 
~ fq 
. 
• to 
, 
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.-
-
-
-
-
le 
i 1-
i 
I 1:.J btr· 
I, 
.~ 
~~;~ .. 
EFFECT GF ANGLE OF ATTACK GN LAT -DIR • • CHARACT •• 0 DEGREES RUDDER FLARE -
• , . I . . . f f f • • I I 1 00 f I 
, 
-
.It. -
. 
• :lI' 
>-
U 
t- .iO 
Z 
W 
...... 
u 
-. 
L!.- .01S 
lJ.. 
W 
t:) 
U 
.00 
W 
U 
0:: 
0 
lJ.. 
-.05 
-.J 
< 
0:: 
W 
t-
-.10 
< 
.-J 
A.... ~ G.. 
"'s.. ~ ~ 
~ ~ i'..... 
"'E ~ I ~ 
~ ~ .It. 
"'" ~ ~ 
~ ~ 
• 80 
-.15 ~ 
-.20 
-.25 
-.ZlO 
-12 -HI 
-. - e 
- " - II! 
o e e 10 12 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRlPTION .ALPHA - ELEVTR RUDDER RUDF~R REFERENcE INFC~MAT1ON 01. TA SET SYMBOl.. 
(A5Z01') 0 
(1.'2016) z:s 
MSFC TWT 'la, ~O-A ORBITER,B1WIV1P1Ml 
MSFC TWT !ll0, ~O-A' ORBITER,B1W1V1P1Ml 
DATA NOT AVAI~AB~E FOR A~~ CONDITIONS 
DATA NOT AVAI~ABLE FOR ALL CONDITIONS 
0.,000 0.000 0.000 0.000 SREF 16.3700 SQ. IN. 
(1.'2044) 0 
(1.5204') 0 
MACH 0.1J1J7 
1!1.000· 
30.000 
45.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
LREF 3.6570 IN. 
8REF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCA~E 0.0080 
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EFFECT (}F ANGLE ~F ATTACK 6N LAT.-DIR. CHARACT •• OOEGREES RUDDER FLARE 
.ao .,... y-r I r • I ~ I • • • . . , , " I · 
••• 
· 
.1. 
>-
U 
• 
t- .t.0 
Z 
LLJ 
.... 
U 
..... 
u.. .05 
LL 
LLJ 
0 
U 
W 
,00 
U 
~ 
0 
LL 
-.05 
-.J 
< 
tt: 
LLJ 
t-
-,.10 
< 
...J 
-.t.5 
~ 
.. ~ ! ~ 
~ · · 
-~ ~ · r--... 
~ .- -,~ 
It "'. -15 ~ · ~ 
~ ~ ~ 
'" ~ ~ · 
, ~ ~ ~ 
~. 
r'fl ) 
•• 0 
\ 
,', ...... "', 
-.20 
-
· 
-.Eel 
, 
-.ao 
-t.e 
-10 - . 
- 8 
- e o I! • • 10 12 
SIDE SLIP ANGLED BETA. DEGREES 
DATA SET SyMBOl.. CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFL.R REFERENCE INF~HATION 
(,,'201' ) ~ HSFC TWT 510, 040-1. OR6ITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3.100 $8.IN. (1.'2016) HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 15.000 0.00.0 0.000 0.000 LREF 3.85'70 IN. (,,'2044 ) 8 illATA NOT AVAlLABLE FOR ALL CONDITIONS 30.000 0.000 . 0.000 0.000 BREF 5.21120 IN. (,,52045) DATA NOT AVAILABLE FOR ALL CONDITIONS 45.000' 0.000 0.000 0.000 XMRP 5.2010 IN. ~ , 
'I'MRP 0.0000 IN. 
ZHRP 0.8000 IN •. 
HACH 1.11115 SCALE 0.0060 
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EFFECT OF ANGLE OF ATTACK ON LAT.-DIR. CHARACT., 0 DEGREES RUDDER FLARE 
•• 0 , . I , , , , , , . , , . , 
•• 8 ,. 
.ao 
.l. 
.lO 
.Q~ 
.00 
-.011 
-.lO 
~ .~ 
" 
" 
-~ ~ 
.~ ~ I ~ 
~ ~ , 
..." ~ ~ i"--.,A 
~ ~ ~ 
- .:\5 t:J 
-.20. 
- .1!5 
-.:SO 
-12 -10 - . - e - .. o 2 It to 
SIDE SLIP ANGLE. BETA. DEGREES 
, 
DATA SET SyMBOL CONFIGURATION DESCRIPTION Al.PHA El.EVTR RUDDER RUDFl.R REFERENCE INFORMATION 
• 
-
. 
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
12 
(A52:015 ) ~ MSFC TWT 51D, O4D-A ORBITER,B1W1V1PIMl D.OCD D.ODO 0.000 D.OOO SREF 16.51'00 SQ. IN. (A52:0115) M8FC TWT 510, O4D-A ORBITER,B1WiV1P1Ml 15.000 0.000 0.000 0.000 LREF 5.6570 IN. ( .. 52:0 •• ) 8 DATA NOT AVAILABLE FOR Al.l. CONDITIONS SO.OOO 0.000 0.000 0.000 BREF 5.2920 IN. (A5204' ) DATA NOT AVAILABLE FOR Al.L CONDITIONS 45.000 0.000 O.DOO 0.000 XMRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZI4RP 0.6000 IN. 
MACH 1 •• !U' SCAl.E 0.0060 
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•• 0 
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U 
t- .10 
Z 
W 
U 
'- A. u.. .y~ 
u... 
W 
0 
u 
.00 
w 
U 
Q:: 
0 
U_ 
-.0" 
-l 
<: 
Q:: 
w 
r' -.10 
< 
-l 
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-. 
" ~ ~ --~ 
f 
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t 
-
-
~1~ ~ -~ 
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I~: r:s ~, ...... 
....... ~ v -~ ~ 
-.IlD 
-
-
-.20 
-
-
..i.. .L 
-.lSO 
-12 - . - IS - .. - III a 10 III • II! 
SIDE SLIP ANGLE. BETA. DEGREES 
OATA 5£T SYMBot. CONFIGURATION DESCRIPTI~~ ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFOR"4ATl ON 
(,,52015) 
(,,52016 ) 
( "!J2044) 
("5204" 
9 
8 
MaFC TWT '"0, 040-A ORSXTER,SlW1V1P1Ml 
MaFC TWT .'10, 04CJ-A ORBITER,81\o11Vli'lMl 
MIIFC TWT !ll0, 040-A ORBITER,81WlV1P1Ml 
DATA NOT AVAILABLE FOR ALI. CONDI.TlONa 
0.000 0.000 0.000 0.000 SREF 16.3700 sa .11'1. 
15.000 0.000 0.000 0.000 LREF :5 .6'70 IN. 
:50.000 0,000 0.000 0.000 BREF '.2fUO IN .• 
"'!I.OOO 0.000 0.000 0.000 XMRP '.le07o IN. 
YHRP 0.0000 IN. 
ZMRP O.GOoO IN. 
MACH SCAL.E 0.0060 
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EFFECT DF ANGLE DF ATTACK ON LAT.-DIR.'CHARACT., 0 DEGREES RUDDER FLARE 
• 30 
. a. 
-.25 
-.&0 
-2.8 
OAT ... SET SYMBOl. 
,,,,52015) 
, ... 52016) 
' ... 520<$4 ) 
, ... 52045 ) 
~ 
8 
MACH 
• • •• I I I i J • • 
, , , , , , • , I • ... 
~ 
~ ~, -
I~ ~ I . r-. 
~ ~ ~ 
~ 
... ~ ~ ~ 
~ ~ ~ 
" 
-10 - It - e - 2 a 
SIDE SLIP ANGLE. BETA. DEGREES 
CONF'lC;URATION DESCRIPTIOI'I 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
MaFC TWT 510, 040-... ORBIT,R,B1W1Y1P1Ml 
HaFC TWT 510, 040-'" ORBITER,B1W1Y1P1Hl 
OAT ... NOT ... VAII.ABI.E FOR Al.l. CONDITIONS 
2.740 
AI.PHA 
0.000 
15..000 
30.000 
4'.000 
EI.EYTR RUDDER 
0.000 0.000, 
0.000 0.000 
0.,000 0.000 
0.000 0.000 
~ 
~ ~ I'il, 
1 
1 
-
e e 10 12 
RUDFI.R REFERENCE INFo."l~'''' 11 ON 
0.000 SREF 16.3700 SQ..IN. 
0.000 I.REF 3.6570 IN. 
0.000 BREF 5 .2~20 IN. 
0.000 XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN, 
SCAl.E 0.0060 
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SIDE SLIP ANGLE, BETA~ DEGREES 
DATA SET $YMBOL CONFIGURATION DESCRIPTION 
(UZ015) 0 MSFC TWT !ll0, 040-A ORBITER,B1W1V1PlIH 
(A5Z016) z:s HSFC TWT !ll0,040-A ORBITER,B1W1V1P1Ml 
(A52044) 8 M8FC TWT 510, 040-A ORBITER,B1W1VIP1Ml 
(UeD45) DATA NOT AVAILABLE FOR ALL CONiHTlONS 
ALPHA 
0,000 
15 .0Cio 
50.000 
4!1'.000 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
O.DLm 0.000 
0.000 CI.OOO 
-...........: ~ ~ ~ 
.............. ~ 
-
I I 
• 10 u: 
RUDFLR REFERENCE INFO:lMATlON 
0.000 aRE!=' 16.3700 SQ. IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2920 IN. 
0.000 XMRP '.2070 11'l. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLEw BETA. DEGREES 
DATA SET S'tHeOL CONFIGURATION DESCRIPTION AI-PHA ELEVTR RUDDER RUDFLR REFERENCE INFO:lHATlON 
(A~201:J ) ~ NSFC TWT 510, 040-.0. ~8ITER,81W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.3700 SQ. IN. (A:J20115) MS~~C TWT 510~ 040-4 ORBiTER,B1W1V1P1Ml 15.000 0.000 0.000 0.000 LREF 3.11570 IN. (1.52044 ) 8 H:WC TWT 510, 040-4 OR8lTER,B1W1V1P1Ml 50.000 0.000 0.000 0.000 BREF 5.2920 IN. (A'204~ ) t'<SFC TWT 510, 040-" ORBITER,B1W1V1P1Ml 04'.000 OrOOO 0.000 .0.000 XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.8000 IN. 
HACH 4.959 SCALE 0.0080 
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-.01 D 
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-.aa 
-.04 
-Ie 
OAT" SE,T 
(A52015 ) 
(A52016) 
(452044 ) 
(A'20'" ) 
SYMBOL 
~ 
8 
MACH 
. . . . . . .. , , . . . . . 
~ 
• r--~ e--
A A }, ~ ~ ~ 
~ .-
.------e 
G ,.. 
,.. ,.t::. 
..... 
.... 
..... 
T ~~
-so 
- 8 - .. ,- " - 2 o 
SIDE SLIP ANGLE. BETA. DEGREES 
C~FIGURATION DESCRIPTION 
MSFC TWT 510, 040-AORBITER,B1W1V1P1Ml 
MSFC TWT '10, 040-A ORBITER,81W1V1P1Ml 
DATA NOT AVAI~ABLE FOR A~~ CONDITIONS 
DATA NOT AVAILAB~E FOR ALL CONDITIONS 
0.598 
\" .. 
A~PHA 
a.ooa 
15;000 
so.ooo 
45.000 
. E~EVTR RUDDER RUDF~R 
0.000 0.000 0.000 
0.000 0.000' 0.000 
0.000 0.000 0.000 
0,000 0.000 0.000 
... , . 
. 
--
,.... ~ ... 
. 
IA 
~ 
-
-
-
• 10 ,It 
REFERENCE INFORM"TfON 
SREF 18.3700 sa.IN. 
~REF 3.8570 IN. 
BREF 5.2920 IN. 
)(MRP 5.207lJ IN. 
YMRP 0.0000 IN. 
ZMRP . 0.6000 IN. 
SCALE 0.0080 
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SlOE SLIP ANGLE. BETA. OEGREES 
DATA 5F.:T .SYMBOL CONFI~URATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFORMATION 
(A52015) 9 HSFC TWT 510, 040-A ORBITER,91W1V1P1Hl 0.000 0.000 0.000 0.000 SREF liS, 3700 SQ .IN. (A52016) HSf"C TWT 510, 040-A ORBITER,B1W1V1P1Hl U.OOO 0.000 0.000 0.000 LREF 3.6570 [N. (A52044 ) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 3D.000 O.ODO 0.000 0.000 BREF 5.2920 [N. (.1.52045 ) DATA NOT AVAILABLE FOR ALL CONDITIONS "5.000 0.000 0.000 0.000 XMRP 5.2070 [N. 
YHRP 0.0000 [N. 
ZMRP 0.6000 IN. 
MACH 0.801 SCAL£ 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
(A5Z015) 
(A5Z0lf,;) 
.,(1.52044) 
(1.52045' 
MACH 
CONF"IGURATION DESCRIPTION 
MS~C TWT 510, 040-~ ORBITER,B1W1Y1P1MI 
MS~C TWT 510, 040',1. ORBITER,B1W1Y1PlIU 
DATA NOT AVAILAI!IL·.E ~OR ALL CONDITIONS 
DATA NOT AVAILABl.E ~OR ALL CONDITIONS 
o.aee 
Al.PHA 
0.0':10 
15 .000 
30.000. 
4!1.000 
ELEYTR RUDDER RUOFl.R 
0.000 .0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0 .• 000 0.000 0.000 
REFERENCE I NF~ 1'1" n'ON 
SRE~ 
LRE~ 
BRE". 
XHRP 
YHRP 
ZHRP 
SCAl.E 
~ 
'I 
16.3700 SQ .I.N. 
3.e51'O IN .. 
5.2820 IN. 
!I.201'O IN. 
0.0000 IN. 
o.eooo IN. 
0.00110 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOl. CONFIGURATION DESCRIPTION ALPHA; ELEVTR RUDDER RUDFLR REFERENCE INFCRMIITION 
(11'2015) ~ MSFC Tw1' '10, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.,000 (1152016 ) MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Hl 15.000 0.000 0,000. 0.000 
(1I!l2044) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 50.000 0.000 0.000 0.000 (A52045 ) DATA NOT AVAILABLE FOR ALL CONDITIONS .5.000 0.000 0.000 0.000 
SREF 16.5700 sa.IN. 
LREF 5.6570 IN. 
BREF 5.21120 IN. 
~HRP '.2010 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 0.997 SCALE 0.0060 
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EFFECT ~F ANGLE ~F ATTACK DN LAT.-OIR. CHARACT •• 0 DEGREES RUDDER FLARE 
• 08 . . . , . . , • • 
• 0. 
.aa 
I 
I 
.ae 
.01 
.00 
-,,01 
~ ~ -V ;" 
A- V ~ / ---..6. A 
-
-IJ t-. 
V "'-----~ A / ------~ A 
~ 1-"", 
.--e-
L.:1" -
-.02 
-.05 
. 
.-
-.04 
-12 -10 - . - 6 -. 
° " 
2 
SIDE SLIP ANGLE. BETA. DEGREES 
D"TA SET SYMBOL CONFIGURATION OESCRI-I"TJON ALPHA ELeVTR RUDDER RUDFLR REFERENCE 
. . 
. 
. 
-
~~ 
-
-
-
-. 
-
-
-
1\ 
-
-
-
-
10 III! 
INF~MATlON 
("'Z01' ) 9 HSFC TWT !ll0, 040-A CRBITER,81W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.S700 SQ._IN. !J.'Z016' HSFC TWT !lID, 040-A ORBITE~,B1W1V1P1Ml 15.000 0.000 0.000 o~ooa LREF 3.65 TO IN. (II'Z044) 8 DATA NOT AVAILABLE FOR ALI.. CONDITIONS 30.000 0.000 0.000 0.000 BREI'" 5.2920 IN. ''''Z045 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 45.000 0.000 0.000 0.000 XHRP 5.2070 IN. 
YHRP 0.001l1l IN. 
ZHRP 0.6000 IN. 
MACH 1.196- SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
SyMBOL. CONF'IC;URATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFORMATION DATA SET 
(A5201S) 
(A52018 ) 
(A'2044) 
(A!l204S) 
~ 
8 
~ISF'C TWT 510, 040-A ORBI TER, B1Wl V1P1Ml 
MaF'C TWT 510, 040-A ORBITER,B1W1V1P~Hl 
DAY" NOT AVAILABLE FOR ALL CONOlTIONS 
DATA NOT AVAILABLE FOR ALL CONDITrONS 
0.000 0.000 0.000 0.000 SREF lC5.;'700 SQ. IN. 
!!I.OOD 0.000 0.000 0.000 LNEF 3.6570 IN. 
30.000 0.000 0.000 0.000 BREF 5.2920 IN. 
45.000 0.000 0.000 0.000 )CHRP 5.2070 IN. 
'04RP 0.0000 IN. 
ZHRP 0.11000 IN. 
HACH 
SCALE 0.0060 
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SIDE SLIP ANGLE. 8~TA, DEGREES 
DATA SET SYH.BOL CONFIGURATION DESCRIPTION Al.PHA El.EVTR RUDDER RUDF"I.R REFERENCE INFORMATION (A52015) 
(A52016) 
<A52044) 
(A52045) 
9 
8 
MSFC TWT 5iO, 040-A ORBITER,B1W1V1P1Ml 
MBFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
HSrC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
OATA HOT AVAIl.ABLE FOR ALl. CONDITIONs 
0.000 0.000 0.000 0.000 SREF 115.'700 SG.IN. 
MACH 1.SHU 
/~, t }!;. '1 
.~ 
15.000. 0.000 
30.000 0.000 
"'.000 0.000 
0.000 0.000 l.REF 3.15'70 IN. 
0.000. 0.000 BREI'" 5.2920 IN. 
0.000 0.000 )(HRF' :s .201'0 IN. 
YMRf' 0.0000 IN. 
ZHRF' 0.6000 IN. 
SCALE 0.0060 
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SlOE SLIP ANGLE. BETA. OEGREES 
DATA 5£T SYMBOL. CONFIGURATION DESCRIPTION· 
(,.,52015) 0 H~FC TWT 510, 040-A ORBITE.~,B1W1V1P1MI 
(,.,520115) ZS MSFC TWT 510, 040-A ORBITER,B1WlV1P1Hl 
(,.,52044) 8 MSFC TWT 510, 040-10 ORSITER,B1W1V1PU41 
(,.,52045) DATA NOT AVAIL.ABL.~ FOR AL.L. CONDITIONS 
HACH 2.740 
ALPHA 
0.000 
15.000 
SO.OOO 
45.000 
ELEVTR RUeDER 
0.000 0.000 
Ci .·000 0.000 
0.000 0.000 
0.000 0.000: 
............. ~ 
-
8 • 10 
RUDFL.R REFERENCE INFOt1M,.,TlON 
0.000 SREF 16.3'1'00 SQ.I N. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2G20 IN. 
. 0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE, BETA, DEGREES 
• 
OATA SET SyMBOl. CONF"lGURATION OESCFlIP'TlON ALPHA EI.EVTR RUDDER RUDFI.R REFERENCE: INFOr!MATlON 
· 
· 
· 
· 
-
-
-
-. 
-
-
-
-
,. 
-
· 
· 
(A'201" ~ MSFC TWT '10, 040-1. ORBITER,B1WiV1PUI1 0.000 O.OOC 0.000 0.000 SREF 115.3700 SQ.Ul. (""2016) MSF'C TWT 510, 040-A ORBITER,B1W1V1P1Nl 15.000 O.tlOO 0.000 0.000 LR£F 3.6'"0 IN. (A'20 .... ) 8 NtH"C TWT 510, 040-A CJr.BITER,81W1V1P1Nl :10.000 0 •. 000 0.000 0.000 8REF 5.2020 IN. (1.520'" , DATA NOT AVAILABI.£; FOR ALl. CONDITIONs "5.000, 0.000 0,000 0.000 XNRP !I .:010 IN. 
YMRI' 0,0000 IN. 
ZHRP D.flOOO IN. 
MACH 3."110 SCAI.£ !;I,OOGO 
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(A5201S) 
(A52016) 
(A52044 ) 
(A52045) 
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SIDE SLIP ANGLE. BETA. DEGREES 
CONFI~URATION DESCRIPTION AI.PHA REFERENCE INFOPHATION 
HSFC TWT 510, 040-4 CftBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBITER ,B1W1V1P1Ml 
MsFC TWT 510, 040-A ORBITER,B.tW1V1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
0.000 
15.000 
50.000 
45.000 
EI.EVTR 
0.000 
0.000 
0.000 
0.000· 
RUODER 
0,"000 
0.000 
0.000 
0.000 
RUDFI.R 
0.000 
0.0(10 
0.000 
0.000 
SREF 16.3700 SQ.IN. 
I.REF 5.6570 IN. 
BREF 5.2920 HI. 
XMRP 5.~070 IN. 
YMRP a.DOOD. IN. 
ZMRP O.GOOO IN. 
SCAI.E 0.0060 
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W 
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A ~ ~ . 
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1: 
D 
1: 
(!) -.015 
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....... 
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-I 
D 
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DATA SET syMBOl. 
(A5Z01!J ) 
(;'52016) 
(10'200404) 
(10'2004' ) 
~ 
8 
HACH 
l ~ 
~ 
'" 
... 
-10 
-. - s - II! o II! 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFI~URATION DESCRIPTIoN 
MSFC TWT '10, 04CI-A ORBITER ,B1W1Y1P1Ml 
HSFC TWT 510, 041l-A· ORBITER,eIW1YlplM~. 
DATA NOT AYAILABLE FOR ALL CONDITIONS 
DATA NOT AYAILABLE FOR ALL .CONDITIONS 
0.5i!e 
• 
ALPHA 
0.000 
15.000 
50.,900 
45.000 
ELEVTR RUDDE.1l 
O,.OO!) 0.000' 
0 •. 000 0 .• 000 
0.000 0.000' 
0,000 0.000 
-~ 
"'-.. ~ ~ 
I -........ -A -
-
• 10 12 
RUDFLR REI"ERENCE INFOOMATlON 
1.1.000 SRE!'" 16.3700 SQ .1101. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.2i!20 IN. 
0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCALE 0.00110 
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EFFECT DF ANGLE OF ATTACK ON LAT.-OIR.CHARACT •• 0 DEGREES RUDDER FLARE 
• 080 , , I. , • , , , , 
, , . • 
, , 
-
-
.o.ao 
...... 
(J) 
.... 
.Olll X 
< 
>-
0 
D .010 
CD 
\.J 
...J 
CD 
.0011 U 
t--
Z 
W 
.000 
..... 
U 
...... 
u. 
u. 
W -.005 
D 
U 
f--
Z 
-.010 
W 
L 
D 
L 
(!) -.DUJ 
A.. 
'" ~ ~ 
...... 
~ 
............ 
,... 
...... 
~ ~ -~ ..... -C3" -,. ~ ~) 
~ .. [,... . -- ~ -
'--. 
........ ~ I rA. 
~ ~ -... 
c.a 
Z 
..... 
...J 
...J 
D 
-.DZO 0:: 
. 
-.023 
-
-.030 
-12 
_L ..J. • 
-10 
- 8 - ., - 4 - 2 o • 10 12 
SIDE SLIP ANGLE. BETA~ DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF~MA TlON 
(A5·2015 ) 9 HSFC TWT !liD, 040-A ORBITER,B1W1V1P1Hl 0.000 0.000 0.000 0.000 SREF 16.37'00 SQ. IN. ("52016) MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Hl 1l1.000 0.000 0,000 0.000 LREF' 3.6'7'0 IN. 
I A52044) 8 DATA NOT AVAILABLE ~'OR ALL CONDITIONS lIO.OOO 0.000 0.000 0.000 BREF 5. 2~20 IN. C A52045) DATA NOT AVAILABLE FOR ALL CONDITIONS 4!1.000 0.000 0.000 0.000 XHRP :1.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 0.801 SCALE 0.0060 
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• 010 , 
.oa5 
.oao 
1""'\ 
(J) 
x .0" 
< 
>-
0 
0 
.0'0 
al 
'-J 
..J 
CD 
U .008 
I-
Z 
W 
.000 
-U 
'""" IJ... 
IJ... 
W -.005 
0 
U 
I-
z 
W -.010 
l: 
0 
l: 
(!) -.01lS 
Z 
.... 
..J 
..J 
0 
~ -.020 
-.025 
-.DaD 
-u: 
DA TA SET 5YH»OL. 
(A52015 ) 
(1152016) 
( 1152044 ) 
(A52045) 
9 
8 
HACH 
, , , , . , , . . . -Y" -Tf • • • -y • • 
-
-
-
-
-
-
-
I 
-
-
-
A . 
'-
"' ~ --. 
~ ~ 
~ ~ ~ .... 
-~ / r .... .... 
-
..-A ~ .____"1;;1 -- ,.. G ..Pr ..... 
'" ~ ~ 
"' 
-10 -. - 6" -. - 2 o 2 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 51D, 04D-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-1. ORBITER",B1W1V1P1Hl 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
0.8~9 
ALPHA 
O.DDD 
15.000· 
50.000 
45.0ll0 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
............. ~ 
..... 
"c.A 
-
-
• so 
RUDFLR REFERENC.E INFORMATION 
0.000 SoREF 18.5700 sa .IN. 
0.000 LREF 5.8"570 IN. 
0.000 BREF 5.21»20 IN. 
0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE 0.0060 
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EFFECT ~F ANGLE ~F ATTACK DN LAT.-DIR. CHARACT •• 0 DEGREES RUDDER FLARE 
. • • • . ... J 
J 
.oa. 
~ I 
.0aD 
.0ilJ 
~ 
i'... 
" .010 
;OOIS 
" l-\- ....... ~ .... 'T-;foo --.... ~ 
~ ~ 
.000 
-.OOIS 
-.010 
-,:: ~ 
~ ~ ~ 
'\ .... ---
I . 
-f) 
1: 
0 
l: 
~--~ (!) -.OUI 
Z 
..... 
..J 
..J 
0 
-.020 ~ 
'\ 
~ 
-.025 
-.DaD 
-12 
.- • 
-10 - z 10 o - II - II e II 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFI~URATION DESCRIPTION ALPHA ELE'!Tri RUDDER RUDF'LR REFERENCE I NFOfHIA TI ON 
.. 
-
-
-
-
-
-
(A52015 ) ~ HSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Hi O.COO 0.000' 0.000 0,000 SREF 16.3100 SQ .IN. (A52016) HSFC TWT !ll0, 040-A ORBITER,B1W1ViP1Hl 1l1.00G 0.000 0.000 01,000 LREF lS.6510 IN. 
(A'2044 ) 8 DI.T" NOT AVAILABLE FOR ALL CONDITIONS ;SO.OOO 0.000 0.000 0.000 BREF fJ.2920 IN. (A52045 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 45.000 0.000 0.000 0.000 );MRP 5.2010 IN. 
YHRP 0.0000 1M. 
ZHRP 0.&000 IN. 
MACH 0.997 SCALE 0.0060 
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I 
j ~ .OltO . . . . . .. , , . , . . , .' I I J 
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-
-
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(f') 
X .o,,$ 
< 
>-
a 
D .cae 
co 
u 
..-l 
In 
.oam 
.u 
I-
z 
W 
.000 
..... 
u 
..... 
La.. 
La.. 
W -.001S 
~ -
~ -~~ -~, ---~ ~ ~ -r'---r-' ~ ~ ~ 0' j -~ ---"-.~-
-~ 0 ~ -
~ ~~" 
--
t-~~--,-"" ~ 
_.j 
! ¥ 
0 
U 
I-
Z 
~ 
.-i ~ . -.A W -.o~o 1: 
0 
1: 
(!) -.O~!I 
Z 
.... 
..-l 
.J , 
0 
-.oeo 0:: 
, -.025 
-.oao 
-~12 
DATA SET SYMBOL 
(A!S2015) 
(A52016) 
(AS2044 , 
(A52045 ) 
~ 
8 
MACH 
I - • 
-~t1 - . 
- e 
- " - 2 o 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION ALPHA· ELEVTR RUDDER 
HSFC TWr IUD. 040-A ORBIT£R,BSW1V1P1MI 0.000 0.000 0.000 
,",SFC TWT S~O, 040-A ORBITER,B1W1V1P1Hl 1.5.000 0.000 0.000 
DATA NOT AVAILABLE FOR ALL CONDITIONS :50.000 0.000 0.000 
DATA NOT AVAILABLE' FOR ALL CONDITIONS 45.000 0.000' ,0.000 
1.1~8 
" ....... I~ ~ .-
-..... ~ 
-
-
. 
8 • so 
RUDFLR REFERENCE INFO:<HAii\~ 
0.,000 SREF 16.37'00 SQ .tN'. 
0.01l0 LREF 3.&57'0 IN. 
0.000 &R£:F 5.2~2o IN. 
0.000 XHRP 5.20"1'0 IN. 
YNRP 0.0000 IN. 
ZHr.P 0.6000 IN. 
SCALE 0.0060 
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.Dao , 
.oa. 
.oao 
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(/) 
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X .0il5 
< 
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0 
D .0iD 
II) 
\..J 
...J 
II) 
.0013 U 
..... 
Z 
LJJ 
.000 
.-
U 
-L.L. 
L.L. 
LJJ -.0015 
D 
U 
I-
Z 
-.010 LJJ 
1: 
D 
1: 
(!) -.O:!.II 
Z 
..... 
...J 
...J 
D 
-.020 Ck: 
- .01211 
-.080 
-12 
OAT" SET SyMBOL 
(A'2015) 0 
(A52016) L\: 
(A52044) 8 
(A~'?,045 ) 
MACH 
, , , . , . •• 
, 
· -J 
. 
-
-
ta... 
--
~ 
~ ~ -
" ~ ~ ~ 
~~ ~ -~ 
~~ ~ 
~ ~ 
~ ~ -
~ ~ ~ -
-10 
- IS - IS 
- 4 - II! CI 12 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFIGURATlON DESCRIPTlON ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF'OR4ATlON 
~SFC TWT .510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 16.31"00 SQ .IN. 
NSFC TWT .510, 040-'" ORBITER,B1W1V1P1M1 1.5.000 0.000 U.OOO 0.000 LREF 3.651"0 IN • 
DATA NOT AVAILABLE FOR ALL CONDITIONS 50.000 0.000 0.000 0.000 BREI" 5.21!'20 IN. 
DATA NOT AVAIL-ABLE F"OR ALL cONDITIONS 4.5 .000· 0.000 0.000 0.000 XMRP 5.2010 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
1.4.59 SCALE 0.0060 
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SlOE SLIP ANGLE, BETAu OEGREES 
OATA SET SYMBOL CONFIGURATION DESCRIPTION AL.PHA EL.EVTR· RUDDER RUDFLR REFERENCE INFeR"'A TlON 
(A'2015) ~ MSFC TWT '10, 040-1. ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 :SREF 18.37'00- 511 .IN. (A'201 G) MSFC TWT !'S1D, 040-1. ORBITER,B1W1V1P1Ml 15.00-0 0.000 0.000 0.000 L.REF 3.857'0 IN .•. 
(A'20"4) 8 MSFC TWT '10, O4D-A ORBITER,B1W1V1P1Hl 30.000 0.000 O.OPO 0.000 BREF ~.1!"20 IN. ·(A'20'" ) DATA NOT AVAIL.ABL.E FOR AL.L. CONDITIONS 45.000 0.000 0.000 0.000 XI4RP 5.1:07'0 IN. 
VHRP 0.0000 IN. 
~HRP 0.8000 IN. 
MACH 1.961 SCAL.E o.ooeo 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOl.. CONFI~URATION DESCRIPTION AL.PHA EL.EV'TR RUDDER RUDF'L.R REF'ERENCE ! NFOC'I1A Tl CJN 
(1I!201!1 ) ~ MSF'C TIWT 510, 040-A ORBITER,B1W1VI~IHl 0.000 0.000 0.000 O.OOQ SREF' 16.3700 sa .IN. (115201(1) MSF'C TI.rT 510, 040-A ORBITER,81W1V1P1Ml 15 .000 0.000 0.000 0.000 L.REF' 3.6570, IN. 
(1152044) 8 HSFC nIT 510, 040-11 ORBITER,B1W1V1PUU 30.000 0.000 0.0,00 0.000 BREF' 5.29',0 IN. (.452045 ) DATA NelT AVAIL.ABL.E FOR AL.L. CONDITIONS 45.000 0.000 0.000 0.000 XMRP 5.21170 IN. 
YHRP 0.0000 IN. 
ZMRP O.GOOO IN'. \, 
MACH :2.740 SCIIL.E 0.0060 
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SIDE SLIP ANGLE, BETA, DEGREES 
CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUOFL.R REFERENCE INFORMATION 
(A520l5 ) 
(A520U;) 
(A52044-) 
(A52045 ) 
MSFC TWT 510, 040-,. oRBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-11 ORBITER J B1W1V1P1Ml 
NSFC TWT 5:1.0, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABL.E FOR ALL CONDITIONS 
0.000 0.000 0.000 0.000 SREF' 16.3700· ,SQ .1N. 
15.000 0,000 0.000 0.0'00 L.REF' 3.~570 IN. 
50 .• 000 0.,000 0.000 0.000 eREI" '5.2020 IN. 
"'.000 0.000 0.000 0.000 XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
lHRP o.~ooo IN. 
",loCH 
SCAL.E o.oo~o 
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-
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- ~ ,... ~ :J ~ -~ 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOL CoNFl~URATION DESCRXPTloN ALPHA CLEVTR RUDDER IWDFLR REFERENCE INFOPHATlON 
(A~2015 ) 9 MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0,000 0.000 SREF 16.5700 SQ .IN. (A52016) MSFC TWT !lID, 040-A ORBITER,B1W1V1P1Hl 
(A52044 t 8 MSFC TWT !ll0, 040-A ORBITER,B1W1V1P1Hl (A520-(5 ) MSFC TWT ,'10, 040-" ORBITER,81W1V1P1Ml 
HACH 4.959 
15.000 . 0.000 0.000 0,000 
:SO.OOO 0.000 0.000 0,000 
415.000 0,000 0.001l 0.000 
::(~., ,.'."---~-.:~:,~."",' .. ~""",,~:.. =='c:...' ",,-~' -"",~.,,--. ~""-'---"'=--';;', 
LREF 5.&570 IN. 
BRE". 5.2920 iN. 
XHRP 5.2070 IN. 
YMRP 0,0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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OAr4 SET SYMBOL 
(A'201!J) () 
(",52016) 2l 
(A52044) .~ 
(",52045) 0 
. " , • • •• 
, 
• , . . .. • • • .. 
. . . . . 
· 
-
-
· 
, 
-
-
-
-
· 
G ...0 ,... 
- ~"e ~ A A l.-A · ....... ~ 
A ~ A_ 
LS' 
-.25 -.20 -.15 -.10 
CONFIGURATION DESCRIPTION 
HSFC rWT 510, ~O-A ORBITER,B1W1V1P1M1 
MSFC TWT 510, 040-A ORBITER,91W1V1P1Ml 
DATA HOT A~AILAaLE FOR ALL CONDITIONS 
DATA HOT AVAILABLE FOR ALL CONDITIONS 
0.598 
- -
~ ~ t'A,... 
-
,... 
-
.... 
-.05 .00 "C5 .so 
LATERAL F~RCE C~EFFICIENT. 
ALPHA 
O.QOO 
15 .000 
:50.000 
45.000 
ELEVTR 
0.000 
0.000 
0.000 
0.000 
" -
RUDDER 
0.000 
0.000 
0.000 
0.000 
_ :~]._-,L~"~' ____ !.2:;;.L-,.,. _.,~.-, \.;..,..:.~.}._ .. ~ .... A',.}.~ 8~\~; ~~;.;;....;:.i:, e. l ~ • •• _'.l .. , !. ., ;.,. 
-£) 
· 
· 
· 
· 
-
.15 .20 .25 .30 
CY 
RUOFLR REFERENCE INFCRHArl~~ 
0.000 SREF- 16.3700 SQ.IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.ze~0 IN. 
o.oeo XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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.0. >-
U 
I-
Z 
W .01 
..... 
U 
-LL 
LL 
W 
0 .00 
U 
I-
Z 
W 
::E 
-.01 D 
::E 
(!) 
Z 
...... 
~ 
-.02 
t 
< 
>-
-.05 
-.04 
-.50 
(""2015) 
("'2016) 
(,..5200404) 
(A!J2045 , 
. 
MACH 
, , , . 
• 
, 
• 
, . , , . , , , , . . , • 
, , 
. 
. 
. 
~ ~ ~ 
-
(j"'"- ..... .,... 
- ~ ~ A 
~ ~ 
~ i-s-
~ ... ...., 
. I 
- • I! II -.20 -.15 -.10 .00 .05 .SO .S5 .20 .25 .30 
LATERAL FORCE COEFFICIENT. CY 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-10 ~eITER ,B1W1V1P1M1 
HSFC TWT 510, 040-10 OIUIITER,Bl,W1V1PUH 
DA'fA NOT AVAILABLE F~ ALL CONDITIONS 
DATA NOT AVAILAeLEF~ ALL CONDI TIONS 
0.601 
ALPHA 
0.000 
15.000 
lIO.OOO 
4'.000 
ELEVTR RUDDER· 
O.ClOCl O.ClOO 
0.000 0.000 
0.000 0.000 
0.000 0.000 
RUDFLR REFERENCE INFORMATION 
O.ClOO SREF 16.3700 SQ.IN. 
0.000 LREF 3.6570 IN. 
0.000 BREF 5.21120 IN. 
0.000 XHRP 5.2070 IN. 
YHRP 0 0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT ~F ANGLE DF ATTACK GN LAT.-DIR. CHARACT •• 0 DEGREES RUDDER FLARE 
• oe 
.OS 
. .,. 
""" CJ) 
..... 
x 
< 
>- .0'. 
a 
0 
CD 
\-.I • 
Z 
.DI! >-
U 
r-
z 
w .Oi 
..... 
U 
..... 
lJ.. 
I.L. 
W 
0 .00 
U 
t-
Z 
W 
I: 
-.01 0 
1: 
t!) 
z 
...... 
3: 
-.02 
< 
>-
-.O~ 
-.04 
-.1110 
DATA 
(1052015 ) 
("'520~6) 
(10520.-4 ) 
(10'%:0.-, ) 
• • • • 
. I ' · • " . ~ . .. • • • . . I . 
-
-
· 
i 
I 
· 
· 
-
~~.A 
~ ~ -(YJ3 .r./ 
-s.... ..... c ~~ ,0, 
r- .... V - "l::T "tJ -Y k'" 
L\ .... ~ ~...-
I 
-
L 
-
-.25 
-.20 -.15 ... .10 
-.05 .OD .DlI .1D .n .20 .ltll .30 
LATERAL; FORCE COEFFicIENT, CY 
CONFIGURATION DESCRIPTION AL.PHA ELEVTR RUDDER RUDFLR REFERENCE INFCRHATION 
HSFC TWT '"0, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 
HSFC TW"{ '"0, 040-10 ORBITER,B1W1V1P1Hl !'.OOO 0.000 0.000 0.000 
DATA NOT AVAILABLE FOR ALL CONDITIONS 30.000 0.000 0.000 0.000 
DATA NOT AVAILABLE FOR ALL ,..:ONDITIONS 4l1.000 0.000 0,000 0.000 
$REF 16.3700 Sa.IN. 
LREF 3.8'70 IN. 
BREF 5.2~20 IN. 
XHRP 5.2070 IN. 
VMRP 0.0000 IN. 
ZHRP 0.6000' IN. 
MACH o.see SCALE 0.00~0 
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• 00 
.01 
.04 ,.... 
(J) 
...... 
X 
< 
>- .aa 
0 
0 
CD 
'-' 
Z 
.ar: >-
U 
I-
Z 
W .01 
--u 
..... 
I.J.. 
lJ.. 
W 
0 .00 
U 
I-
Z 
W 
:r: 
-.01 0 
:r: 
(!) 
z 
..... 
~ 
-.02 
< 
>-
-.aa 
-.04 
- •• 0 
OATA SET SyMBOl.. 
("'201" 
("'2016) 
(A'Z004'" ) 
(A'20045 ) 
9 
8 
MACH 
. . . . , . • • • .. • • 
. . , 
-
-
-
-
· 
-
G ~ 
"'"' ~ ~ ~ ~ · 
..i::J. A~ ~ ~ A~' -""'2I:S" bJ .....- -r~ -
~ -· 
~ 
-€) 
-
I I 
-.20 - .15 •.• 10 ~.D5· .00 .Dll .10 .15 .20 .25 .30 
r_A TERAL FClRCE COEFFICIENT. CY 
CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE IN;:"OOHATION 
HSFC TWT 510, 040-A ClRBITER,Bll1'~V1PHI1 
HsfC TWT 510, 040-A ClRBlTER,B1W1V1P1Hl 
DATA NOT AVAlLABLE FOR ALL CONDITIONs 
OATA NOT AVAILABLE FOR ALL CONDITIONS 
0.000 
15.000 
30.000 
"'.000 
--~ -----.--~-.------'-~---~-'-------.---- -------
' . 
0.000 
0,000 
0.000 
0.000 
. :~_-,,_'"""'"!c;,,"~~ ... ~."'._. -" ..... " _:;,:.:..(J_~-l;~"'~£'~'""-....!. 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
SREF' 16.3700 SQ .IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 1 N. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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• • CHARACT • 0 DEGREES RUDDER FLARE • 
.0. , , T , , , , T TTT , J 
I • • 
. . TT-'- I- J 
.DI 
-
.04 
,...... 
CJ') 
..... 
X . 
< 
>- .oa 
0 
0 
CD 
'-' 
Z 
.0111 >-
U 
• 
I-
Z 
W 
.0" 
..... 
u 
..... 
u.. 
u.. 
w 
G-:.. ~ ~ 
""'" ~ ~ ~ ~ 
-
0 .00 
U 
I-
Z 
W 
~ ~ . ~ l<.. A. ~ :E 
-.01 t:> 
:E 
(!) 
Z 
.-
3: -.O~ 
< 
>-
-.08 
-.04 
-.ao 
,OAT4 SET SYMBOl. 
('::52015) 
(A!l20115) 
(A!lI~044 ) 
C A5'':045) 
~ 
8 
MACH 
I 
-.25 
-.20 -.15 -.10 
CONFIGURATION DESCRIPTION 
H8FC TWT !ll0. 040-A ORBITER,B1W1V1P1Ml 
MSFC TWT 510, 040-A ORBI TER, B1Wl V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONs 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
'IL 
-.05 .00 
LATERAL FClRCE 
Al.PHA 
0.000 
15.000 
:50.00\1 
45.00tl 
~ ~ r-e 
-
-
-l 
.05 .10 .15 • II! 0 .1!5 .80 
COEFFICIENT. CY 
ELEV'TR RUDDER. RUDFLR REFERENCE INFORMATION 
0.000 . 0.000 0.000 SREF 16.31"00 SQ.IN. 
0.000 0.000 O.UOO LREF 3.6570 IN. 
0.000 0.000 0.000 BREF 5.2920 IN. 
0.000 0.000 0.000 XMRP 5.2010 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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.all 
.04 
".... 
(f) 
..... 
X 
< 
>- .or. 
0 
0 
CD 
'-' 
Z 
.D2 >-
U 
I-
Z 
W .Dl 
..... 
U 
...... 
LL 
LL 
W 
D .DD 
U 
I-
Z 
W 
1: 
-.Dl D 
I: 
(!) 
Z 
..... 
~ 
-.02 
< 
>-
-.oa 
-.04 
-.210 
DATA SET 
1 A!l201!1 ) 
1 A!l20HI) 
1"52044) 
1"5204!1) 
SYMBOL 
9 
8 
MACH 
. . • • • • • • • • ••• 
. , , 
I 
I 
-
......--. V ~ :/ ~ . ~ 
~ V 
. 
-.eo -.15 -.10 
CONFIGURATION OESCRIPTtON 
HSFG TWT 510, 040-A ORBITER,B1W1V1P1Ml 
Hsl'"C; TWT 510, 040-A ORBITER,B1W1V1PU41 
DATA NOT AVAILABLE FOR ALL CONDIT1ONS 
DATA NOT AVAILABLE FOR ALL CONDITIoNS 
V ~~ ~ ~ ~ 
-.05 .00 .05 .10 
LATERAL FORCE Cl~EFF I C lENT, 
ALPHA ELEVTR RUDDER 
o.oclo 0.000 0.000 
1!! .000 0.000 0.000 
30.000 0.000 O.ClClO 
45.000 0.000 0.000 
y .,A 
....... r:) 
.15 
CY 
RUDFLR 
0.000 
0.000 
0.000 
0.000 
• . . • • •• 
, 
-
-
-
-
.-
-
-
-
-
-
-
-
-
-
-
-
-
-
.20 .50 
REFERENCE INFOR~ATI~~ 
SREF 16.3700 SQ.IN. 
LREI'" 5.6570 IN. 
BREI'" 5.2920 IN. 
)(MRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
PAGE 699 
!t 
, 
, 
.' 
i 
...••••• ".-;-•• -'~-;,"""-=.'"",-" '="'-:-=. -.=.-=""",' .................................................................... -=rJfii.j 
. ~- '''~,·-·~.; .. ;:;: •. M~_~~L_ !!'iriI 
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.: 
It 
q 
f! 
II 
{! 
'1 
d 
i 
I 
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~.! 
I. I 
I 
1 
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: -1 
~"l 
;"1 
! 
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i 
.' 
t\ 
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EFFECT ~F ANGLE OF ATTACK ON LAT.-DIR. CHARACT •• 0 DEGREES RUDDER FLARE 
.OG • I I I I I I I I I , , 
I 
' .. .. , 
.0' 
.04 
~ 
CJ'J 
..... 
X 
< 
>- .0. 
a 
D 
CD 
~ 
Z 
.011 >-
U 
~ 
Z 
W .01 
/ 
I L 
/ 
/ 
....... 
U 
....... 
lJ.. 
lJ.. 
W 
D .oc L V 1- ,... C't, ,.. ,... , 
U 
~ 
Z 
W 
l: 
""'" 
- V A", V 
-.01 t:J 
:I: y ~~ L/ <..!) Z ,..... 3: 
-.02 
< 
>- i V 1 ~ 
-.03 
-.04 
-.lSO -.25 -.20 -.15 -.10 
DATA SET SYMB~ CONFIGURATION DESCRIPTfON 
(A52015) 0 MSFC TWT 510, 040-A ~e.ITER.B1W1V1P1l>il 
(A520115) 2l M5FC TWT 510, 040-A ORBITER,B1W1Vl.P1Hl 
(A520~4) ~ HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
(A!J2045) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS 
MACH 1.1161 
-.05 
LATERAL 
.00 
FORCE 
ALPHA 
0.000 
15',000 
;'0.000 
.n.DoD 
...... 
...... ...... 
-
.05 .10 • if, 
COEFFICIENT. CY 
ELEVTR RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 D.OQO 
O.OOll o.oco O.ClOO 
0.000 0.000 0.000 
, , , . . , . , . . 
-
· 
· 
· 
· 
· 
-
-
-
• ItO .SD 
REFERENCE INFOP.MATION 
SREF 
LREF 
BREI" 
XHRP 
YHRP 
ZMRP 
SCAI.E 
• 
16.5'1'00 
5.6!!70 
!I.IU120 
5.201'0 
0.0000 
0.8000 
0.0060 
PAGE 
SQ .IN·, 
IN. 
IN. 
IN. 
IN. 
IN. 
700 
. ... cJ .~~""-=~~~~·~·L.':-:~-!~:...·II"",~·~",*,,,-,~,",·'·:==';""""""':''''"-''::;:;~:"""'~·;'u"".~.;.;..=._-"" .•.""."" •• "" ..., •• _ ...... _ ... _ ..... ", .. _ .. __ ..... ,,."' ...... -:.I,m .... ' ..... ,;;:;, ..... · . __ ................ -_~ ... "'. ____ . _______ ..,.._:iII~-.,j .. II·11111! 
1 
_ •• ,-j 
~. 
1 j 
~ 
EFFECT GF ANGLE GF ATTACK ON LAT.-OIR. CHARACT •• 0 DEGREES RUDDER FLARE 
• oe 
.Il" 
.,... 
(/) 
-x 
< 
>- .D. 
0 
0 
CD 
...., 
Z 
.DE )0. 
U 
~ 
Z 
W .Dt. 
..... 
U 
...... 
lL. 
lL. 
W 
0 .Clo 
U 
..... 
Z 
W 
::E 
-.0:' 0 
:E: 
(!) 
Z 
..... 
~ 
-.02 
< 
>-
,-.05 
-.04 
-.3Il 
DATA SET SyMBOL 
CA!r201!J} 
CA!r20J..6) 
(A520-44) 
,",'20'" ,. 
~ 
8 
HACH 
-y- o 0 o 0 , o , 0 , , , f , , . 
L:<. 
I / V vA /' 
~ V e--EY"" ~ 
r0 7 -a--~ ..... k 
[}(' ~ V / 
,</' 
-t..,~ , .. 
-.25 -.20 -.15 -.10 
CONFI~URATION DESCRIPTION 
MSFC TWT 510., 040-A ORBITER ,B1W1V1P1Ml 
MsFc TWT !UO, 040-A ORSITE'" ,S·1,W1Vl.P1Hl 
HSFc TWT 510, 040-A OReUER,S:tW1V1PUU 
OATA NOT AVA¥LABLE FOR ALL CONDITIONS 
2.1'4·0 
-.05 
LATERAL 
.00 .05 .10 
FORCE C0EFFICIENT, 
AL.PHA ELEVTR RUDDER 
0.000 0.000 0.000 
lS.000 0.000 0.000 
:so. 000 0.000 0.000 
"5,000 0.000 0.000 
.. ----:........-;'":"---: -, ,~r-' ~.:...-~-.-----;~....: -"-~.,'----.--'-----.. -
•. _ .. .!1 ....... .............-~_~_~· ,- ......... ' .... '~.'" ~ ... _ ._ •. ~:~<_~ ~ .. _, 
I 
.n 
CY 
RUDFL.R 
0.000 
0.000 
0.000 
0.000 
• 
, , , 
--. • 
· 
· 
· 
· 
-
-
-
" 
.20 .leS .so 
REFERENCE INFORMATION 
SREF 
I.REF 
BREF 
XMRP 
YHRP 
ZHRP 
SCALE 
16.31'00 
3.1551'0 
, .21120 
5.201'0 
0.0000 
0.6000 
0.0060 
SO. I N, 
IN. 
IN. 
IN. 
IN. 
IN. 
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• 04 
r"\ 
(f) 
..... 
;K 
< 
>- .015 
0 
0 
CD 
~ 
Z 
.011: >-
U 
..... 
Z 
W 
.01 
-U 
..... 
LL. 
U. 
W 
0 .00 
U 
1-
Z 
W 
L 
-.01 0 
L 
(!) 
Z 
..... 
3C 
-.02 
< 
>-
-.08 
-.04 
-.150 
DATA SET SYMBOL 
(AiJ2015) 
(A52016) 
'A52(1 •• ) 
''''52045 ) 
9 
8 
MACH 
, . . . , I . . . ... . . . 
/> 
L ~ 
" ~ ~. ~ 
~ ~ V ('>("'" 
~ V 
~ 
I 
-.25 -.20 -.15 -.~O 
CONFI~URATION DESCRIPTION 
MSFC TWT !HO, 04o-A ORBITER,B1W1V1P1Ml 
MeFc TWT 510, 040-A ORBITER ,B1W1V:lPUU 
NSFC TWT SID, 040-A ORBITER,B1W1V1P1Ml 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
-.05 
LATERAL 
.00 
FClRCE 
ALPHA 
0.000 
15,000 
30.000 
.5.000 
.Oll. .10 .15 
COEFFICIENT, CY 
ELE\'TR RUDDER RUDFLR 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
• • • . . . I . . . 
-
. 
. 
-
-
--
-
-
-
-
.eo .1l5 .:SD 
REFERENCE INF~HATION 
SREF 16.3700 SQ.IN. 
LREF 3.e570 IN. 
BREF 5.2820 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.SOOD IN, 
SCALE D.OOSO 
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-
.a. 
.a4 
f""I 
U) 
...... 
x 
< 
>- .aa 
0 
~ 
co 
~ 
Z 
.ae >-
U 
.-
Z 
W .a2. 
...... 
U 
...... 
u.. 
u.. 
w 
~ .aa 
U 
.-
Z 
W 
1: 
-.02. 0 
1: 
(!) 
Z 
...... 
~ 
-.02 
< 
>-
-.as 
-.a4 
-.ao 
DATA SET SYMBOL 
(A520HI) 
(A52016) 
(A520A4 ) 
(A520"5) 
~ 
8 
MACH 
J • • , . • • • • • • • • • •• 
,. 
A ~ 
~::;« 
A 
~ ~ V 
t/' V .<1 
- d 
_L . 
-.20 -.15 -.10 -.OlS .00 .DlS .10 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, ~O-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, ~O-A ORBITER,81W1V1P1Hl 
HSFC TWT 510, ~O-A ORBITER,81W1VSP1Ml 
HSFC TWT 510, 040-A ORSITER,B1W1V1P1Ml 
LATERAL FORCE 
ALPHA 
0.000 
15 .000 
30.000 
45.000 
. "ll_ .~__ _." __ , 
COEFFICIENT. 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
'."' ~....... ~_.lllJt; ... " ''''T'~'~''' _ _ . ___ '"_._~ 
T I , • , . , 
-
. 
. 
.1lS • ItO • ItS .30 
CY 
RUDFL.R REFERENCE INFORMATION 
0.000 SREF le.3700 SQ.IN. 
0.000 LREF 3.6~70 IN. 
0.000 BREF 5.2920 1 .... 
0.000 XMRP 5.2070 IN. 
YHRP ~,OOOO IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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.ao T , , , .. , . , . , I I ~T I r r I 
.a. ~ 
· 
.ao 
· 
· 
· 
· 
.le 
>-
U 
~ .1D 
Z 
W 
..... 
U 
..... 
lJ.. .DO 
lJ.. 
W 
,0 
U 
.DD 
W 
U 
~ 
0 
lJ.. 
-.05 
...J 
< ~ 
W 
1--
-.10 
< 
...J 
-.15 
c: i 'c · ~ 
""'S ~ · ~ ~ 
~ "'1: I~I~ · · ~ 
~ ~ ~ ~ · 
" ~ ~ -~ ~ ---
~ ~ p · ~ -
........... ~ -~ -~ 
-.eo ~ 
. -
-
-
-.&5 
, 
, 
-.lSD I - .,.1.. 
-1e 
-. - IS - ~ - 2 o • 10. 12 
SIDE SLIP ANGLE. BETA. DEGREES 
OA1'A SET SYMBOl CONFJGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE JNFc:.RMA·TION 
(052015) 0 MSFC TWT 510, 040-A ORBITER,B1W1V1P1H1-
(A52033) ZS HSFC TWT 510, 040-A ORBJTER,81W1V1P1Hl 0.000 0.000 0.000 0.000 SREF 1$.3700 sa.IN. 0.000 0.00.0 -22.500 22.500 LlU!F 9.85'70 IN. 
BREF 5.2920 tN. 
XHRP 5.201'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
HACH 0.5ge SCALE 0.00110 
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RUDDER EFFECTIVENESS AT 0 DEGREES ANGLE DF ATTACK. LATERAL-OIRECTIDNAL 
.80 , T , , , , , -, J r-i -J 
· 
••• 
.' 
.aa 
· 
· 
., Ii 
>-
U 
eo, 
t- .lD 
Z 
W 
.... 
U 
..... 
LJ.. .Des 
LJ.. 
W 
0 
U 
.DD 
W 
U 
0:: 
0 
LJ.. 
-.C,5 
_1 
< 
0:: 
W 
t-
-.10 
< 
.J 
-.15 
G... I~ r--.. · 
4-
""s ~ ! 
'" 
r....... 
~ ~ " 
'" 
~ 
"6\ ~ "'""'l ~ r.l 
~~ ~ --~ 
'" 
~ ~ ~ ~ ~ I , ~ --, -
-.20 ....... ~ -.. ~ -
-
-.25 
-
-
- -
-.DD 
-12 -10 - . 
- f:I - 4 - 2 D • til 12 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYMBOL CONFIGURATION.OESCRIPTION 
(052015) () HSFC TWT 510, 040-A ~aITER,81W1V1P1Hl 
(A52033) Zl HSFC TW,T 510, 040-,\ ORBITER,B1W1V1P1Ml 
MACH 
ALPHA 
0.000 
OwOOO 
ELEVTR RUDDER 
0.000 0.000 
O. 000 -22.5'00 
RUOFLR 
0.000 
22.500 
REFERENCE INF~MATION 
SREF 16.3700 SQ.IN. 
L.REF 3.15570 IN. 
BREF 5.2!l20 IN. 
)(I.fRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.15000 IN. 
SCALE 0.0060 
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.ao ~ . , I J • • , . . . T • • J . ~ · · · 
••• 
~ . 
-
•• 0 
-
.lD 
>-
U 
. 
I- .la 
Z 
W 
..... 
Ll 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOl. CONFIGURATION DESCRIPTION Al.PHA El.EVTR RUDDER RUDFLR REFERENCE INFORHATlON 
(052015) 0 HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(4112033) LS HSFC TWT 510, 040-A ORBITf'IR,Olloi'lVl.PHll 0.000 0.000 0.000 0.000 SREF lfS.31'OCl set.HI. 0.000 0.000· -2.2,500 22·,500· l.RE.F' 3.6570 HI. 
ORE'" 5.11:1111:0 IN. 
XHRP 5.Z0ro II •• 
YHRP 0.0000 IN. 
ZHRP 0 •• 000 tNo 
SCAl.E 0.0060 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYHaOL. CONFIGURATION DESCRIPTION EL.EVTR RUDDER REFERENCE INFCRMATION 
. 
. 
-
-
-
12 
(O!S201!Sl 0 H,$FC TWT ISSO, 040-A ORBITER,B1Wl111P1Hl 
'A52033) Zl HSFC TWT 510" 040-A ORBITER ,B1WSV1P1Hl 
AL.PHA 
0.000 
0 .• 000 
0.000 0.000 
0.000 -22.500 
RUDFL.R 
0.000 
22.500 
SREF 16.3700 SQ.IN. 
L.REF 3.6570 IN. 
BREI" '.2920 IN. 
XHRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
HACH 0.508 SC~L.E 0.0060 
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SIDE SLIP ANGLE. BETA, DEGRE~S 
DATA SET SYMBOL CONFJ~URATION DESCRIPTION ~LPHA EI~EVTR ~UDDER IWDFLR REFERENCE INF'Of:HATlON 
(D!I~01!1) 0 HaFC TWT O~O, 040-A ORBITER.B1W1V~-PlI<11 
(A!l2033) ZS MaFC TWT ,iO, 040-A OR9ITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 lJREF 16.3700 SQ.IN. 0.000 0.000 -22.'00 22.500 LitEr 3.8'70 IN.' 
BREr '.Z82Q IN. 
XI4RP , !J. 2070 IN. 
YMRP 0.0000 I~. 
ZHRP O.GOOO IN. 
MACH o •• ee SCALE 0.0060, 
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.0. IT , , I I , '] I I Jf I , • . .. • • I -J J f 
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>- .aa 
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en 
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Z 
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SIDE SLIP ANGLE~ BETA. DEGREES 
DATA S~T SyMBOL CONFIGURATION DESCRIPTION Al.PHA ELE.VTR RUDDER RUDFLR REFERENCE 1 N FOR i-IA 11 ON 
(D5201~) () MSFC TWT 510, 040-A ORBITEn,B1W1V1F1Ml 
(A52033) Z'S MSFC TWT 510, 040-A ORBITER ,B1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 18.3700 SQ.lN. 0.-000 0.000 -22.500 22.500 '-FItF 3.8570 IN. 
eREF 5.2820' IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.~Obo IN. 
MACH 1.198 SC.ALE 0.1:1080 
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SlOE SLIP ANGLE. BETA. OEGREES 
DATA SET SYMBOl.. CONFIGURATION DESCRIPTION 
(052015) () NSFC TWT 5~O. ~O-A ORBITER,B1W1V1P1Ml 
(A52033) ZI MSFC TWT 510, ~O-A OR~ITER,Q1W1V1P1Mt 
~ACH 0.598 
f~\ 
't "{ : ) 
ALPHA ELEVTR RUDDER 
0.000 0.000 0.000 
0.000 O .• ~)OO -22'.500 
RUDFLR 
0.000 
22.500 
I T . , 
· 
· 
· 
· 
· 
· 
-
..... :l -
...... 
~ ~ ~ -
...-""--
-
· 
• ill 
REFERENCE INFORMATION 
SREF 
LREF 
&REF 
XMRP 
YHRP 
ZMRP 
SCId..E 
18.STOO 
3.6''10 
5.2920 
5.,eO?O 
0.0000 
0.8000 
p,0060 
PAGE 
sa. IN. 
IN. 
IN. 
IN. 
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SIDE SLIP ANGLE. BETA. DEGREES 
Oi\TA ~T SYMBOl. CONFIGURATION DESCRIPTION 
(052015' () "SFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
(452055) 2l MSFC TWT 510, 040-A ORBITER,B1W1V1PSHl 
MACH o.eGG 
ALPHA ELEVTR RUDDER RUDFLR 
0.000 0.000 0.000 0.000 
~.OOO 0.000 -22.500 22.500 
, .. . 
-
.. 
-
-
.. 
~ 
.... 
'" 
-
-
~ ~ --
-
-
-
-
o 
-A 
Y r-/ 
-
• 10 "e 
REFERENCE I NF'OfH4A TI ON 
SREF 16.3700 SQ. IN. 
LREF' 3.6570 IN. 
BREF 5.2V20 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IlL 
SCAL.E 0.0060 
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SlOE SLIP ANGLE. BETA. OEGREES 
DATA SE¥ SYMBOL CONFIGURATION DESCRIPTION ALPHA 
0.000 
0.000 
ELEVTR RUDDER RUOFLR 
0.000 
22.500 
REFERENCE INFORMATION 
(D!J2015) 0 MSFC TWT 510, 040-A ORBITERc,B1W1V1P1HI 
(452033) ZS MSrC TWT 510, 040-A ORBITER.B1W1V1Pl~1 
MACH 1.111e 
,t§t\ 
• 
O. 000 O. tlOO 
0.000 -22c.!l00 
o 
,,11 Ii • --~,"~ __ IL _c .. c -- ~c_" __ ';,c_C~,,._c. ';., c ;. t .. ,.~ _ 'c _, ~, _ "c,c .... C,'c .. _ ... - ,.' •. ,-' .,-, 
SREF 
LREF 
BREF 
)CHRP 
VHRP 
%HRP 
SCALE 
lG.~70Q 
3.&5c70 
5.21120 
5.2070 
0.0000 
0.6000 
0.0060 
SQ. IN. 
IN. 
IN. 
1M. 
IN. 
IN. 
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• ae 
- -J , 
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CD 
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Z 
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U 
I-
Z 
W .01 
...... 
U 
...... 
l.!... 
l.!... 
W 
In .00 
U 
I-
Z 
W 
To: 
-.01 0 
I: 
(!) 
2~ 
...... 
3: 
-.02 
<: 
>-
-.03 
-.04 
-.ao 
DATA SET SYMBOL 
(C'ZOHI) 0 
(MJ20~3) zs 
MACH 
, , , , I I . . . . , . I 
,..,.A.. ~ I 
V ~ f'-~ /). 
.A 
~ 
'" 
~ 
G ~ --. 
- ~ ~ 
.-.. 
~ ~ 
-
--. 
-€l - "-I t..;;C 
-
-.25 -.20 -.i5 -.U~ -.05 .00 .05 .10 .15 
LATERAL FeRCE ceEFFICIENT. CY 
COtIIFIGURATION DESCRIPTION 
HSFC TWT 5Ht, 040-1. Of:IBITER,B1W1V1PlIU 
HSFC TWT 510, 040-1. a;lBITER ,B1Wlil1P1Hl 
0.598 
AL.PHA 
0.000 
0.000 
ELEVTR RUDDER-
O.QOO 0.000 
0.000 -22.500 
RUDFLR 
0.000 
22.500 
• _.T • • 
· 
· 
· 
-
-
.20 .1:5 .~o 
REFERENCE INF~1MATION 
SREF 16.3700 S'!.IN. 
L.REF 5.6'70 IN. 
BREF 5.2820 IN. 
X~HP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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X 
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Z 
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U 
~ 
Z 
W .01 
~ 
U 
~ 
u... 
u... 
w 
0 .00 
u 
~ 
z 
W 
I: 
-.01 0 
L 
(!) 
Z 
..... 
3: 
-.02 
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- .108 
-.04-
-.80 
DATA SET SyMBOL 
(052015) 0 
(A52033) ZS 
MACH 
. , . . . . . 
. I . I I 
I .A.. A A A 1k ~ 
-
i"-. 
, t/ 
" j''-t. 
~ ~ 
B 
~ ::B- I,.., A 11:7 -::::::: .c. 
I'-" ..... ---~ .- "tI 
_L 
-.25 
-.20 -.15 .-.10 -.05 .00 .05 .10 
LATERAL F0RCE C0EFFICIENT. CY 
CONFIGURATION DESCRIPTION 
MSFC TWT 5SD, 040-A ORBITER,B1W1V1P1Hl 
MSFC TWT 510, 04D-A OR61TER.,B1W1V1PlMl 
ALPHA 
0.000 
O.DPO 
ELEVTR RUPOER 
0 .• ODD 0.000 
0.000 -22..500 
RUDFLR 
·0.000 
22.500 
. . , .. 
-
-
-
-
-
.eD .1t5 .50 
REFERENCE INFOf.HAtION· 
SREF 16.57~0 SQ.IN. 
LREF 3.657~ IN. 
&REF ~.c920 IN. 
XHRP 5.2070 IN; 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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n 
en 
.... 
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0 
0 
CD 
w 
Z 
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U 
I-
Z 
W 
-U 
-I.l. 
I.l. 
W 
0 
U 
I-
Z 
W 
1: 
0 
1: 
(!) 
Z 
-3: 
< 
>-
.01 
.0" 
.DlJ 
.01: 
.0:' 
.00 
-.0:' 
-.02 
-.08 
_ .• 0. 
-.80 
• • 
OATA SET SyMBOL 
.(O!l2015) 0 
(A52055) Zl 
MACH 
• • • 
, , , , 
•• 
, . . . 
" 
• 
, 
•• 
A A A · ~ ..... t"-.... 
~ · · 
K 
.......... ~ 
~ , 
G--~ ~ 
, 
~ 
-
- •• 5 -.20 -.n -.10 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, o.O-A ORBJTER,B1W1V1P1Hl 
MSFC TWT 510, o.O-A OR8ITER.B1W1V1P1Hl 
1.196 
" ~ -
I~ 
'" ~ ~ "---e 
. 
-.05 .00 .Oll .to .ss 
LATERAL FORCE COEFFICIENT. CY 
ALPHA 
0.000 
0.000 
ELEVTR 
0.000 
0.000 
RUDDER 
0.000 
-22.500 
RUCFLR 
0.000 
~2.!l00 
.A. 
.20 .30 
REFERENCE INFO~MATION 
SREF i6.5700 SQ.IN. 
LREF 5.6570 IN. 
BREF 5.2920 IN. 
XMRP '.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYNBOL CONfIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFt;)RHiHI ON 
(052016) 0 NSIF"C TWT 510, 040-11 ORBITER,B1W1V1PHa 
(A52034) ZS HSFC TWT 510, 040-A ORBITER,81W1V1P1Hl 15.000 0.000 0.000 0.000 SREF 145.3'700 sa. IN. 15.000 0.000 -21!.50U 22.500 LRE'" 3.151S70 IN. 
8REF 5.210120 IN. 
XHRP 5.2070 IN. 
YHRP o.oUOO IN. 
ZHRP o.eoaD IN. 
SCALE a.DodO 
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SIDE SLIP ANGLE. BETA~ DEGREES 
o,,'r,,' SET 'SyMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFO~H" n: ON 
(052016) () MsFC TWT 5tO, ~O-A ORBITER,BtWtV1P1Ml 
(A52Cl34~ n MsFC TWT 510, 040-A OftBlTER,B1W1V1P1Ml 15.000· 0.000 0.000 0.000 5REF 16.:noo Sli.IN. ~5.000 0.000· -22.'00 22.!iOO LREF 3.6~70 ll~. 
BREF 5.2920 III. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 0.1104 
SCALE 0.0060 \ 
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SIDE SLIP ANGLE, BETA, DEGREES 
010110 SET SYMBOl. CONFIGURATION DESCRIPTION AL.PHA ELEVTR RUDDER RUDFLR REFERENCE U>IFOK"" TI ON 
(0;2Q16) 0 HSPC TWT 510, 1;)40-10 ~BITER,B1Wl"'J.P1Hl 
(10'20:54) z:s H5/FC TWT 5HI, (;)40-10 ORBITER ,B1W1.V1P1Hl 15.000 0.000 0.000 0.000 SR~F ·105.31'00 u,.!~oo 0.000 -22.500 22.500 LREF 3.,6570 
5Q .IN. 
:N. 
8r<EF 5.2920 IN. 
XHRP 5. 20?P IN. 
YHRP O.OOOC IN. 
ZHRP 0.0000 IN. 
WACH 1.1~1 SCALE 0.0000 
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.RUODER EFFECT I VENESS AT 15 DEGREES ANGLE OF A TT ~ICt{, LATERAL -0 I REeT I rJNAL 
• 00· 
.0. 
.-. 
(/) 
...... 
X 
< 
>- .all 1----, 
0 
0 
CD 
~ 
Z 
.alt >-
U 
t-
Z 
W .os. 
...... 
U 
-I..L. 
I..L. 
W 
0 • 00 
U 
t-
Z 
W 
L 
-.O:L 0 
1: 
(!) 
Z 
...... 
3: 
-.02 
< 
>-
-.03 
-.0" 
-:L2 
DATA SET SyMeOL 
(D!II2016) 0 
(A'2034) ZS 
, , , . , 
• • • 
, 1 . 
, u . , • 
-
I 
I 
J, 
-
....A ~ '""t ....... 1\ -.. 
A .-6. 
--
-~ A ~ 
'I'>, -
&:II 
-
I -
-
r-. 
..... ~ ..... ...... 
- -
,.. 
- E) .... .... ~ I ..... 
-
-
-
~ 
-
-:La - . - e -. - 2 o o 10 12 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFl~URATION DESCRIPTION 
MSFC TWT '10, 040-A ORBITER,B1W1V1P1MI 
MSFC TWT '10, 040-A ORBlTER,B1W1V1P1MI 
Al.PHA 
1'.000 
1'.000 
El.EVTR RUDDER 
0.000 0.000 
0.000 -22.500 
RUDFl.R 
0.000 
22.'00 
REFERENCE INF~HATION 
SREF 16.~700 se.IN. 
l.REF 3.6'70 IN. 
BREF 5.2~ao IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAl.E 0.0060 
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RUDDER EFFECTIVENESS AT 15 DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
.oe . 
.0(\ 
,.0. 
~ 
(J) 
.... 
X 
< 
>- .Cla 
Cl 
0 
Q) 
...... 
Z 
.ClIt >-
U 
t-
Z 
W .tu . 
.... 
U 
.... 
I.J.. 
I.J.. 
W 
0 .00 
U 
t-
Z 
W 
1: 
-.01 0 
I: 
(!) 
Z 
.... 
3: 
-.02 
<: 
>-
-.oa 
DATA SET SYMBOL 
(0'2016) 
(A'20;'4 ) ~ 
HACH 
, , . . , , , •• -T 
-
A A 
-... 
A A ~ .... ~ ~ -
~ ~ ~ 
........ ~ ~ 
I -
G-~ 
~ 
-
-A. 
-
----e . ~ 
0; ~ ~ . 
~ ~ 
--. rs---~ 
. 
. 
-10 
- e 
- IS 
- " - 2 o 2 • 10 
SIDE SLIP ANGLE, BETA, DEGREES 
CONFIGURATION DESCRIPTION REFERENCE INFCRHATION 
MSFC TWT '10, 040-A ORBITER,B1W1V1P1Ml 
HSFC TWT 510, 040-1. ORBITER.B1W1V1P1Ml 
ALPHA 
15.000 
15.000 
ELEVTR RUDDER 
0.000 0.000 
0.000 -22.500 
RUDFLR· 
0.000 
22'.500 
SREF 16.3700 sa. IN. 
0.904 
~" ('-# ~: ! 
\", > 
<";...o.:~.",", 
LREF 3.8'70 IN. 
BREF 5.e~20 IN. 
XHRP 5.2070 IN. 
YHRP D~OOOO IN. 
ZHRP 0.800U IN. 
SCALE 0.0060 
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J • • • • • 
, , , . . • 'T f 
. 
.01 
~ 
.A 
.04 
,...., 
A 
14 
- 10\. (J) 
..... 
X 
< 
>- .oa· 
0 
0 
CD 
'-' 
Z 
.Olt >-
U 
f-
Z 
'" 
'" 
'" 
, 
-
........... ~_A 1\ 
I 
.",. 
-
-, 
W .D~ 
..... 
U G-- i-.. 
..... 
l.L. 
l.L. 
W 
0 .00 
U 
f-
Z 
W 
1: -.O~ D 
"t.::t-i--~ 
,.... 
--
- --9 
-
""-t: r---~ 1-
--
~ --. of) 
1: 
(!) 
Z 
..... 
3: 
-.02 
< 
>-
-.O!! 
- , 
-.04 
-i2 
- " 
-~o - . - e 
- 2 a z 10 12 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA siT SYMBOL. CONFIGURATION DESCRIPTION REFERENCE INFv~MATION 
(052016) 
(A'2034) ~ HSFC TWT 510, o.O-A ORBITER,B1W1V1P1Ml MSFC TWr 510, O4o-A ORBITER,B1W1V1P1Ml 
ALPIiA 
15 .000 
15 .000 
ELEVTR RUDDER 
0.000. 0.000 
0.000 -22.500 
RUOFLR 
0.000 
22.500 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
~REF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 1.1117 SCALE 0.0060 
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RUDDER EFFECTIVENESS AT 15 DEGREES ANGLE 6F AIT/~CK, LATERAL-OIRECTI6NAL 
.aall 
• oao 
~ 
(/) 
-X .01' 
< 
>-
a 
0 .010 I----
CD 
'-' 
..J 
"" 
t 
.... 
U .005 
. 
I-
Z 
W 
.000 
..... 
u 
.... 
l.!.... 
IJ.. 
W - .DC9 
0 
U 
I-
Z 
-·.D1C W 
l:: 
0 
:r:. 
(!) -.015 
Z 
-..J 
..J 
0 
-.020 0:: 
-.025 
-.DSC 
-12 
OA TA SET SYMBOl. 
(052016) 0 
( AS 20304 ) Z'S 
HACH· 
, . , '-r , , . --, -T -r I 
1_--
. 
. . 
G ~ 
" ~ 
"" 
0 
~~ -l:J. I -',-~, ~. 
~ ~ ~ --i'-.. ~ 
.~ 
~ ~ ~ 
~ .~ ~ 
"-~ ........... ~ S- o ~ 
~~ .---~ -;~ -
-
~ ~ ~ 0 lA 
----~ -
-
-
.. .. 
- 8 - 4 Q II • • 10 12 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION REFERENCE INFOkHATION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1VIPIHl 
Al.PHA 
15.000 
15.000 
EI.E:VTR RUDDER 
0.000 0.000 
0.000 -22.500 
RUOFl.R 
0.000 
22.500 
SREF 1&.37'00 SQ .IN. 
l.REF 3.0570 IN. 
BREF 5.2020 IN. 
XHRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
O.5fJ8 
SCAl.E. 0.0060 
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-
.010 r I I I , . , , I • .. , •• 
, 
• ~ 
-
-
.0&11 
-
-
.Dal) 
-
-
~ 
-(J) 
0-0 
X .Dlil 
< 
>-
0 
0 .DlD 
CD 
'-' 
-l 
CD ~~. 
u ----
I-
Z 
W 
.000 
0-0 
U 
...... 
lJ... 
lJ... 
W -,.001$ 
0 
U 
I-
Z 
- .0Ul W 
:I: 
0 
l: 
(!) -.0115 
Z 
0-0 
-' 
-l 
0 
-.020 0::. 
-.OE5 
G 
'-~~ -
-
"s~ 
~ -A.. -
~ I~ ! ~ -
~ 10: ~ ~, 
" ~ 
"-
~ ~ 
--~ ~ ~ ~ I'-.. 
~ u ~" 
"" ~ ~ 
-.. ~ -~ 
-
-.DaD 
-IE 
. 
-10 
- e - ." - 4 - 2 o z 4 II 10 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA 
15.000 
S5.000 
EL\;;VrR RUDDER RUDFLR 
0.000 
22.500 
REFERENCE I NFOOMA TI ON 
(05201«1) 0 MSFC TWT 510, 040'-04 ORBITER,B1W1V1Pl:HI 
(1\520:54) ZS MSFC TWT !lID, 040-A ORBI,TJ::R,B1W1V1P1HI 
MACH 0.904 
O.OCIO 0.000 
O.OClO -22.500 
SREF 
LREF 
BREF 
XMRP 
YMRP 
ZHRP 
SCALE 
16.3700 
3.6S70 
5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
SQ. IN. 
IN. 
IN. 
IN. 
IN. 
IN. 
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RUDDER EFFECTIVENESS AT 15 DEGREES ANGLE OF ATTACK, LATERAL-DIRECTIONAL 
.oao I I I -r-r I •.• I , • I . . . -
~ 
.oao 
r-. 
C.f) 
-X .015 
< 
>-
CJ 
0 .010 
CD 
'-' 
..J 
CD 
U .0011 
t-
Z 
W 
.000 
....... 
U 
. -LL 
LL 
LIJ -.0011 
D 
U 
t-
Z 
-.010 
W 
1: 
0 
-I L 
(!) -.0111 
,~ Z 
..... 
..J 
..J 
0 
-.020 0:: 
~~ 
'" ~ ~ -.~ i 
'" 
~ ~ -f i'--_ 
~ I.:lI ~ -~ ..... 
~ 
"'-
.~ ~ . -
~ 
" ~ ~ -.-. 
'llo ~ ~ ~ -~ . 
~ -.......... ~ ~ ~ -
-~ 
'" ~ 
-.0215 
-.DlJD 
-12 
• -' 
-10 - ., 
- 2 .. 10 o . - e - 4 ., 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUOFLR REFERENCE! NFORHA TI ON 
(D~ZOlG) () MSFC TWT 510, 04D-A ORBITER,B1W1V1P1Ml 
(A5Z0:54) n MSFC TWT 5HI, 04D-A OReITER,Bl.W1V1P!.!41 
15.000 0.000 0.000 0.000 _SREF 16.5700 SQ.IN. 
15.000 0.000 -22.500 22.'00 LREF :1.6570 IN. 
BREI" 5.ZP20 IN. 
X~RP 5.20'70 IN. 
YMRP 0.0000 IN. 
ZHRP O.GOOO IN. 
MACH i. Uf'7 SCALE. 0.0060 
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RUDDER EFFECTIVENESS AT 15 DEGREES ANGLE OF ATTACK. LATERAL-DIRECTICNAL 
.1). , , , ..,...,..., , , , , , , f .~ -T ~T 
. ' 
~l T ~J 
. 
.01 
• 04 ,... 
(J') 
-X 
I::t... L,....A- -J A ~ I ..... .,.,. 
V I'-A. --A lY . 
-< 
>- .Ol!l 
0 
D 
CD 
..... 
Z 
.Oll! >-
U 
r-
Z 
W 
.Ot 
...... 
U 
..... 
lL. 
lL. 
W 
D .00 
U 
,.. .,.... ~ -. .-e 
~ "'-" 
~ - - - - ""t:T 
-r-
Z 
W 
::E 
-.01 D 
::E -
-(!) 
Z 
...... 
3: 
-.02 
< 
->-
-
-
-.Olii 
L -. 
-.04 
-.ZlO -.25 -.20 -.10 -.05 .00. .05 .15 .20 .25 .10 .30. 
LATERAL F~RCE C~EFFICIENT. CY 
DATA SE:T SYMBOL COOFIGURATlON DESCRIPTION ALPHA 
15.0.00 
15 .000 
ELEVTR RUDDER RUDFLR REFERENCE INFOiHfAT!ON 
(0.520.16) () M5FC TWT 51~, 040-04 ORBITER,B1W1V1P1Ml 
(04520:54' n MSFC TWT SID, 040-A ORBITER,B1W1V1P1Hl 
HACH 0.598 
0.000 0.0.00 
0.000 -~2.500 
0.0.0.0 SREF 
22.5coo LREF 
BREF 
XHRP 
YHRP 
ZHRP 
SCALE 
16.370.0. S€: .1>t. 
3.6!l7o. IN. 
5.Z:~2o. IN. 
5.2070. IN. 
0.000.0 It.. 
0..600.0. r N. 
0..0.060. 
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RUDDER EFFECTIVENESS AT 15 DEGREES ANGLE OF ATTACK, LATERAL-DIRECTIONAL 
-, 
, t i '~ , , • , . , J ' , , , , , , .. • 
I -~ 
.D4 ,..... 
en 
-X 
< 
r .011 
a 
0 
CD 
'-' 
.DI A - A It. r .. --/K 
V --
/' 
Y -~ -
-
Z 
.DIt r 
U 
-
I-
Z 
W .OJ. 
-U 
..... 
lL: 
l1.. 
W 
0 .00 
U 
c. ~ 
, . ~,' 
-
~ ~ -
.. V 
I-
Z 
W 
1: 
-.OJ. 0 
1: 
~ ~ 
~ ~ (!) 
z 
-3: 
-.02 
< 
r 
-.Oll 
- .04 . J. • l . 
-.110 -.25 -.20 -.15 -.10 -.05 .00 .05 .10 .S5 .20 .25 .3.0 
LATERAL FORCE COEFFICIENT~ CY 
CONFI~URATION DESCRIPTION ALPHA ELEV1R RUDDER RUOFLR REFERENCE INFOPHATION 0 ... 1... SE 1 SYMBOL 
CO!l20i.6) 0 
C ,,52034) LS MSFC 1W1 !lID, 040-A ORBI1ER,B1W1VJ.P1Ml 1~.000 0.000 o.boo 0.000 SREF 16.3700 SQ.IN. MSFC TWT, 510, 040-A ORBI1ER,B1W1V1P1Hl 15.000 0.000 -22,.51l0 22.500 LREF 3.13570 IN. 
8REF 5.2~20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.SOOO IN. 
MACH o .e04 SCALE O.ooeo 
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.0' 
• 0.4 
"'"" (J) 
..... 
x 
< 
>- .08 
Cl 
D 
CD 
o..J .. 
Z 
.02 >-
U 
I-
Z 
W .01 
...... 
U 
....... 
ll-
ll-
W 
0 .00 
U 
I-
Z 
W 
:E: 
-.01 D 
:E: 
(!) 
Z 
....... 
3: 
-.oe 
< 
>-
-.05 
-.04 
-.Zlo 
DATA SET SYMSOL 
(O!l2016) 0 
(A!l203<4l Zl 
MACH 
, , , , , , , , , , .. , I , , .. , , , I 
0 
--t- o 
0 
0 
... -A A A 
"'"'-Q. 
(~ 0 
~ . 
A A/' 
.".. 
, 
~ ~ ~ve-
~ ~ ~ ....... 
. 
--
0 
. . 
-.Ie5 -.2.0 
-.15 -.10 -.05 .00 .15 • leO .30 
LATERAL FORCE COEFFICIENT. CY 
CONFIGURATION DESCRIPTION 
MSFC TWT 5S0, 040-A ORBITER,81W1V1P1M1 
MSFC TWT 510, 040-A ORBITER,81W1V1P1Ml 
I.U)7 
ALPHA 
15.000 _ 
1'.000 
ELEVTR 
0.000 
0,000 
RUDDER 
0.000 
-22.500-
RUDF~;~ 
0.000 
22.500 
REFERENCE INFORMATION 
SREF 16.3700 SO.IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YKR~ U.OOOO iN. 
ZHRP O.~OOO IN. 
SCALE 0.0060 
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C~NFIGURATI(1N BUILDUP AT 0 DEGREES ANGLE 6F ATTACK. LATERAL··DiRECTIONAl 
• aa 
.a. 
.SD 
.1' 
>-
U 
• 
I- .SO 
Z 
W 
....... 
U 
-LL .05 
Ii:. 
w 
0 
u 
.CO 
W 
U 
0::: 
D 
I.J... 
-.05 
...J 
< 
0::: 
W 
I-
< 
-.10 
...J 
-.15 
-.eo 
-.I!' 
-.ao 
-12 
0 ... T" SET SYMBOl-
'''''202101) 0 
'''52024, Zl 
'E5Z015) <> 
HACH 
T • .. • • •• 
~T ~, 
• • 
, 
• 
· 
-
· 
· 
· 
.. -
<i ~ ~ 
"S ~ · · ~ r-........ I-
~ .... 
A -~ -..... ~ -, - A - ~ ~ ~ -L.. · H-. 
~ ~ ~ 
I •• 
-:1.0 
-. - IS - 4 - 2 a 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFI~U~ATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1 
MSFC rW1 510, 040-A ORBITER,61W1P1Hl 
HSFC 1W1 510, 040-A OR Ell 1ER, 81Wl·V1P1Ml 
0.800 
f.''! \.; 
AI-PHA 
0.000 
0.000 
0.000 
E.LEVTR RUDDER 
0.000 
0.000· 0.000 
~ -p 
-
-
-
-
IS • 10 II! 
RUDFI-R REFERENCE INFORMATION 
SREF' '16.31'00 SQ. IN. 
I.REF 3.651'0 IN. 
0.000 SREF 5.2820 IN. 
XHRP 5.201'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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C~NFIGURATI~N BUILDUP AT 0 DEGREES ANGLE DF ATTACK, LATERAL-DIRECTIDNAL 
.so , , , , , , , I I , I I i 
I' 
I I' , . -T -1"1" , , 
"1 
_ .. 
. 
•• 1 
• ~Q 
. 
• 11 
>-
U 
t- .10 
Z 
W 
-U 
-lJ.. .05 
U. 
W 
0 
U 
(;l. ~ r......... 
~ ~ @: r-.. ~ 
----e ""-....~ ~ ~ - ~ 
.00 
W 
U 
0:: 
0 
i.J... 
-.05 
-I 
<: 
0:: 
W 
t-
-.10 
...: 
-I 
~ - k -~ -B-. ___ 
-A-~ 
~ """'== e ~ 
.. " ~'---... 
~ 
-.IS 
-.20 
-.25 
, , ,. , 
-.lSO 
-'2 - 4. -1.0 - ., - II - II! o II! 4 II 10 ., 12 
SIDE SLIP ANGLE, BETA. DEGREES 
EI.EVTR RUDDER RUDFI.R REFEnENCE INFORMATION DATA SET SYMBOL 
(A52029) 0 
(..,52024) Zl 
(E5201!l) 0 
CONFr~URATION DESCRIPTION· 
MSFC rWT 510, 040-A ORBXTER ,Bl 
ALPHA 
'0.000 
0.000 
0.000 ' 
SREF 16.3700 SQ.I~. 
MSFC nO/T 510, 040-A ORBITER ,B1W1P1MI 
MSFC TWT 510, 040·'·A ORBITER,B.1W1V1P1Ml 
MACH 0.Q02 
" ~ , 
0,000 
0,000 
_: ,~,._,~~~,.~""",--..,.,.. ~_ .. :~ .. J:.,..,f!-,~~",.,k.~,"::~ __ "!.-__ ! 
0.000 
·I.REF 3.65'10 I,N. 
0.000 BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~NFIGURATI"N BUILDUP AT 0 DEGREES ANGLE DF ATTACK. LATERAL-DIRECTIONAL 
•• 0 
.al 
f 
.ao 
.,. 
>-
U 
I- .10 
Z 
W 
.. 
-U 
-l.J... .05 
l.J... 
UJ 
0 
U 
UJ 
,00 
U 
~ 
t::) 
l.J... 
-.05 
...J 
< 
~ 
UJ 
I-
< 
-.10 
...J 
-.18 
-.2:11 
-.25 
-.DO 
-12 
011 TA SET SYMBOL 
(A52029) 0 
(A5202~) lS 
(£52015) <> 
MACH 
, , , , , I " J . 
-
~ . 
'" 
· 
· 
~ ~ r--.... · , 
~ ~ ~ ~ A 
"1::::1-~ ~ ~ II 
~ !';I. -.- ~ ~- i!:'\ 
'" 
-
~ -fa 
~ ~. 
~ 
..... ~ 
• • • . 
-10 ... 0 - . - 4 - II o 10 lit 
SlOE SLIP ANGLE. BETA. OEGREES 
CONFl~URATION DESCRIPTION 
MSFC TWT ~10, 040-A ORBITER,B1 
MSFC TWT SID, 040-4 ORBITE~,B1W1Pl""1 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
1.200 
• 
ALPHA 
0.01l0 
0.000 
0.000 
ELEVTR 
0.000 
0.000 
RUDDER 
O.OuO 
RUDFLR REFERENCE I NFc:;.ftN~. Tl ON 
SREF 16.5700 sa.IN. 
LREF 3.6'70 IN. 
0.000. BREF 5.2920 IN. 
XMRP 5.2070 [N. 
VHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE o.ooeo 
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C~NFIGURATION BUILDUP AT o DEGREES ANGLE GF ATTACK. LATERAL-DIRECTIGNAL 
.. . • . . • • I 
. . . , . • r 
-
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-
-
.ao 
-
-
.1. 
>-
U 
..... .lD 
~ ~ 
~ ~ . 
Z 
W 
.... 
U 
.... 
l.I.. .DIS 
l.I.. 
W 
0 
U 
~ G---I . ~ I . ~-
'" 
t 
-s. :---s ~ ~ ~ -
.00 
W 
U 
c:r: 
0 
l.I.. 
- .Clfl 
--l 
<. 
c:r: 
w 
..... 
-.SD 
< 
--l 
~ ~---~ ~ "B---
....... ~ ~ "-f) 
"$... 
"" ~ 
-.S5 ~ 
-
-
-
-.20 
-.a~ 
-.110 
-loll! 
, , 
-10 ,- " lit - e - 04 - II! o e a 
SIDE SLIP ANGLE. BETA. DEGRGfS 
DATA SET SyMaOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFOPHATION 
(A1I 202S1 ) ~ MSFC TWT 1110, 040-A ORBITER,Bl 0.000 SREF 16.3700 SQ. IN. (A1I20204 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 LREF 3.6570 IN. 
(£11201.5 ) <> HSFC TWT ''''', 040-A ORBITER ,B"Wl.V1P1H.l 0.000 0.000 0.000 0.000 BREF 5.2920 IN. XHRP 5.20.70 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACM 1.4'!!!· SCA'LE 0.00150 
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C~NFIGURATIGN BUILDUP AT 0 DEGREES ANGLE DF ATTACK. LATERAL-DIRECTIONAL 
.ai) , , , , , . . , , , , , , , 
· 
• a. 
· 
.ao I 
.2.5 
>-
U 
. 
I- .2.0 
Z 
W 
.... 
U 
..... 
U. .·05 
U. 
W 
I!J 
U 
~ ~ · · r--...... 
~ ~ ~I,-- I ~ 
-~ A 
ts<: ~A ~~ ~ ~ "'"'9= 
• 00 
W 
U 
0:: 
I!J 
U. 
- . ~ I ~ 
- ' ~ ...... -~ ~ 
-.05 
-l 
< 
0:: 
W 
I-
-.2.0 
<: 
,...J 
~ -=:a" ~ ~ ~ 
-
...... ~ ~ 
-.2.5 
-
-
-.20 
-
-.R5 
· 
-
. 
. .1.. 
-2.0 
- III - II - .. . - 2 o II • 10 
SIDE SLIP ANGLE. BETA, DEGREE.S 
CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDF'LR REFERENCE INFVitMATlON DATA SET SYMBOL 
(A52029) 0 
("5202:4' 23 MaFC TWT 510, 040-A ORBITER,Sl 0.000 SREF 16.3700 ,sQ. IN. 
IE52015). 0 MaFC TWT 510, 040-A ORBrTER,81W1P1Ml HaFC TWT 510, 040-A ORBITER,81W1V1P1M1 0.000 0.000 0.000 p.OOO 0.000 0.000 LREF 3.6570 IN. BREI" '.21il20 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN, 
ZMRP 0.6000 IN. 
,sCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT o DEGREES ANGLE 6F ATTACK. LATERAL-DIRECTIONAL 
••• 
•• 0 
.111 
>-
U 
t- .10 
Z 
W 
..... 
U 
...... 
U. .011 
U. 
W 
l!J 
U 
.00 
W 
U 
0:: 
l!J 
U. 
-.08 
-l 
< 
0:: 
W 
I-
-.10 
< 
-1 
-.15 
- .• 2\.1 
-.2111 
-.aD 
-12 
OA TA SET SyMBOL. 
'A52029) 0 
'A5202<4) n 
'E520:1.5) <> 
, . . . , • 
, , , , . I I I , I I . 
-
-
-
-
.... ~ " ~ I -I'--.. 
.... I~ -~ 
-
~ 
~ b-. -
-----~ ~ 
r---:::: ~ ~ ~ 
-
. 
-
-
I 
. 
I I , 
-10 
- 8 - e - Ie o 2 4 iii 10 12 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFIGURATION DESCRIPTION IIL.PH;' F.LEVTR RUDDER RUOFL.R REFERENCE I NF'ORHA T1 ON 
DATA NOT A V.A 1 L.ABL.E FOR AL.L. CONOI TIONS 0.000 SREF 16.:5700· &e .IN. 
MaFC TWT 510, 040-;' ORBITER,B1W1P1Ml 0.000 0.000 LREF :5.6570 IN. 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 0.000 0.000 0.000 0.000 BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP O.gOOO IN. 
ZHR.P 0.6000 IN. 
SCAL.E 0.0060 
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C~NFIGURATION BUILDUP AT o DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
.oa 
.al 
.04 ,..., 
(f) 
....... 
X 
< 
>- • all 
a 
0 
CD 
"-' 
Z 
.oe >-
U 
t-
Z 
W .01 
..... 
U 
..... 
lJ.. 
lJ.. 
W 
0 .oc 
U 
I-
Z 
W 
::r: 
-.01 0 
::r: 
(!) 
z 
..... 
3: 
-.02 
< 
>-
-.05 
DATA SET SYMBOL 
(A!J202S1) 0 
(A!J202+) n 
(E!J2015) <> 
-,. -r . • • • . . ... . ,·"r -.- ~ . .--, • 
, 
· 
· 
· 
· 
.. 
-
~  I I -
.-
"'!I ~ -~ -'. 
"'~ ~ -~ ,v 
.., 
· ~ ~ -~ l--~ l----- ~ · A. A A ~ ~ V V v 
~ ~ \ ~ 
, I I , I .1. 
-10 
- It 
- 6 
- " - 2 o 
SIDE SLIP ANGLE, BETA, DEGREES 
CONFIGURATION DESCRiPTION 
HSFC TW1 510, 040-A ORBITER,B1 
HSF'c TIoiT 510, 040-A ORBITER,B1W1P1Ml 
HSFC TWT 310, 040-A ORBITER,81W1V1P1Ml 
0.500 
• 
ALPHA 
0.000 
0.000 
O.OtlO 
ELEVTR RUDDER 
0.000 
0.000 ' ,0.000 
~ 
........, 
El 
-
· 
-
6 • so 12 
RUDFLR REFERENCE I NF'C~""" 11'1 ON 
SREF' 16.5700 sa.IN. 
LREF' 3.6570 LN. 
0.000 eREF 5.21920 IN. 
xHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP O.GOOD IN. 
SCALE 0.,0060 
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.011 
.04 
,...... 
(.f) 
-X 
< 
>- .08 
Cl 
0 
CD 
\...I 
Z 
.oe' >-
U 
I-
Z 
W .01 
-U 
0-0 
lJ.. 
lJ.. 
W 
0 .00 
U 
I-
Z 
W 
~ 
-.01 0 
1: 
(!) 
Z 
-
.3: 
-.02 
<: 
>-
-.05 ~-
- .... 
-u~ 
DATA SET SYMBOl. 
CA!H~029) 0 
(A5202-4) z:s 
(E52015' <> 
, , , 
r1 • I . , , , , 
I 
-fA ~ ~ -
~ i'... 
'-~ ~ -A 
A. 
--
~ 'V 
-
~ 
--
"t_ 
V .., ~ -- ... '~ -'V ~ ~ 
~ -
"-
, , , 
-10 - . - CI 
- 4 - 2 o 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER.Bt 
"'SFC TWT 510, 040-A ORBITER,B1WtPtHt 
HsFC TWT '10) 040-A ORBITER,B1W1V1P1Ml 
0.902 
At.PHA 
0.000 
0,000 
0.000 
Et.EVTR 
0.000 
O.OOQ 
RUDDER 
0.000 
~ 
~ ~ 
• 10 til 
RUDF"t.R REFERENCE INFOH~ATION 
SREF 16.~700 SQ.IN. 
loRE!'" ~.6570 IN. 
0.000 BRE!'" 5.2920 IN. 
XHRP 5.2U70 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAt.E 0.0060 
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C~NFIGlJRATI~N BUILDUP AT 0 DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIHNAL 
.04 
'"'" en 
..... 
X 
< 
>- .0. 
0 
0 
CD 
'-J 
Z 
.011 >-
U 
r 
Z 
W .Ol 
..... 
U 
..... 
lL. 
lL. 
W 
0 .00 
U 
I-
Z 
W 
1:: 
0 -.al 
1: 
(!) 
-7 
"-
..... 
3: 
-.ae 
< 
>-
-.03 
-.04 
-l2 
DATA SET SyMBOl. 
(A~2021J) 0 
(A~ 202-4 ) ZS 
(E~2015) 0 
MACH 
I I I • • I , , , , , • J 
, I • I 
· 
· , 
· 
-
.--
· 
· 
~ ~< I · 
"'6\... ~ ~ ..e-. ..,. 0 ~ ~ r-.... J" 
""6iA ~ ~ ~ / · 
V ~ ~ -/ ~ -
~ v ~ ~ ~ ~ -~ v ~ 
~ ~ --I'fl -
. 
-
-
. . 
-lO 
-. - e - .. 
- 2 o 6 • 10 Sit 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DE"SCRIPTION 
H&FC TWT ~10, 040-A ORBITER,Bl 
ALPHA 
0.000· 
o.ooc 
O.coo 
ELEVTR RUDDER RUDFLR REFERENCE INFORMATION 
H5FC TWT ,~O, 040-10 ORBITER,B.1W1P1Ml 
foI5FC TWT '10', 040-1. ORBITER,B1W1V1P1M:I 
1.200 
,~. 
0.000 
o.oco 0,000. o.coo 
SREF 16.3700 SQ. IN. 
LREF 3.6570 IN, 
BREF 5.21il20 IN. 
XHRP 5.2070 IN. 
YHRP o.odoo IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~NFIGURATI6N BUILDUP AT 0 DEGREES ANGLE OF ATTACK. LATERAL-DIRECTI~NAL '~ 
.0. • • • . . . • . .. • . I . 
· 
.08 
I 
· 
.04 
n 
C/) 
1-1 
X 
< 
>- .aa 
Cl 
0 
CD 
'-' 
Z 
.OE >-
U 
I-
Z 
W .01 
1-1 
U 
..... 
ll-
ll-
uJ 
r- ~ -· K ~ .~ 
a ~ -, 
"f5 ~- .... ..., 
" ~ ~ ''-f ~~ 
0 .CO 
U 
I-
Z 
W 
L: 
-.tll 0 
1: 
t!) 
Z 
....... 
~ 
-.02 
< 
>-
- • till' 
~ ~ ~ ~ ...... A .A-v ..... ~ , 
"-.. ~ ~ 
-.04 
-:!.I! 
L L , 
-10 -4 10 
- £ - e - e o e iii 
SIDE SLIP ANGLE, BETA, DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ELEVTR RUDDER RUDF'LR REFERENCE INFORMATION 
(A52029) (.) MaFC TWT 510, 040-A ORBITER,Sl 
ALPHA 
0.000 
'0.000 
0.000 
SREF 16.3700 SQ. IN. 
(A52024) ZI 
(E5201!1) <> 
HACM 
DATA NOT AVAILABLE F'OR ALL CONDInONS 
HSFC TWT 510, 040-A ORBITEil,B1W1V1P1Hl 
0.000 
0.000 0.000 
';'", . , ~' ~_ ~~,' ........ -"~="=='''''5 ... :=c ___ ''''''''''', ="=,,~='~._~ __ ~,. r'_;;":':_~'~~ '~ .. ~ ~: .. ,:~'-,;..'.~;'''''' 
LREF 3.6570 IN. 
0.000 BREF 5.2920 IN. 
XHRP 5.2070 IN'. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT o DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
.oe 
.04 
.oa 
t 
.DIt 
.01 
.00 
-.01 
-.02 
-,.OS 
-.04 
-le 
• . .' .. . . " , J 
, , 
• 
'T , , 
· 
· 
A: ~ · ~ 
~ -~ r--..... 
~ ,~ 
A, ~ 
A. 
"'" 
- A. A- I" 'V V 
-
.., v ~ ~ J\. 
~ ~~ -
MACH 
-10 
-. - e 
- " - 2 ,0 
,2 
" SIDE SLIP ANGLE. BETA. DEGREES 
CONF,IGURATlON DESCRIPTION 
MSFC TWT 51C. 040-A ~BITER,Bi 
MSFC TWT 51C, 040-A ORBITER,B1W1P1Hl 
MSFC TWT 51C, 040-A ORBITER.B1W1V1P1Ml 
AL.PHA 
0.000 
0.000 
0.000 
EL.EVTR RUDDER 
0.000 
0.000 0.000 
RUDFL.R 
0.000 
....... ~ ~ 
• 10 lit 
REFERENC~ INFORMATION 
SREF 16.3'1'00 SQ.IN. 
L.REF ~.1I5'1'O IN. 
BREF 5.25120 IN. 
XMRP 5.20'1'0 IN. 
YMRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCAL.E 0.0060 
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.08 , , • • • . , . . . •• 
-I 
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.04 
r'\ 
(J) 
..... 
X 
< 
-
>- .oa . 
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0 
CD 
~ 
-
Z 
.011 >-
U 
I-
Z 
W .01 
..... 
U 
..... 
LL.. 
LL.. 
W 
0 .00 
U 
I-
Z 
W 
L 
-.01 0 
L 
(!) 
Z 
...... 
I. ~ ~ ~ 
c.,~ 
-
~ ~ ~ - -~ ~ 
-~ t::::: ~ ~ -'P"---- -~ ~. 
........., ~ ~ ~ 
:;r: 
-.02 
""'': 
>-
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-
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-
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATIoN DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFOHMATlON 
(A5202lil ~ DATA NOT AVAILABLE FCift ALL. CONDITIONS 0.000 SREF 1&.'700 SQ. IN. (452024 ) HSFC TWT 510, C~O-A ORBITER,B1W1P1M1 0.000 0.000 LREF '.&570 IN. 
(E52015 ) <> MSFC TWT 510, (:140-A ORBITER ,B1W1V1P1Ml 0.000 0.000 0.000 0.000 BREF 5.292(1 IN. XMRP 5.20?!:. IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 4.959 SCALE 0.0060 
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.010 , 
.oa. 
.oao 
'"'" (f)
-. 
X .010 
< 
>-
a 
0 
co 
.010 
'..J . 
-1 
OJ 
.008 U 
.. 
I-
Z 
W 
.000 
..... 
u 
..... 
u. 
u. 
w -.OOS 
0 
U 
I-
Z 
-.010 W 
1: 
0 
1: 
<.!) -.01iS 
Z 
..... 
-1 
-1 
0 
-.am ~ 
-.025 
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DATA SET SYMBOL. 
IA52029) (:) 
(1152024) n 
IE52015) <> 
, , , I , , I I • , , I , I I 
" . 
Af 
I 
· 
· 
• 
+-
! 
· 
· 
· 
A A A IA 
-
~ 
..., 
""4I;l ~ ~ ~ ~ ~ ~'--- -'" ....... -~ ,. ,. 
-
~ ~  - ')\ 
""" ~ c; t- .,. 
i ;---.-
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SIDE SLIP ANGLE, BETA, DEGREES 
CONFIGURATION DESCRIPTION 
M8FC TWT 510, 040-A ORBI'rER,f31 
HIIFC TWT 510, 040-A ORSITER,B1W1P1Hl 
HIIFC TWT 510, 040-A ORSliER,B1W1V1F1Ml 
0.600 
• 
AL.PHA 
\:t.ono 
0.000 
0.000 
-
EL.EVTR RUDDER RUOFL.R 
0.000 
0.000 0.000 0.000 
~ -' D ,... 
· 
IA ~ 
IV 
· 
· 
-
-
· 
· 
· 
· 
• 10 lit 
IlIEFERENCE: I N:):"O,H4A TI ON 
lSRE!" '.I!f.:5\'IlIO· iSQ. !N., 
L.REF 3.6570 IN·. 
&REF 5.2920 l'tL 
XMRP 5.2070 IN. 
VMAP 0.0000 IN. 
ZURP o.eooo IN. 
SCAL.E 0.0060 
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C~NFIGURATIGN BUILDUP AT o DEGREES ANGLE OF ATTACt<. LATERAL-DIRECTIONAL 
• 010 . 
. ~.Q 
,..., 
(J) 
-X .01' 
< 
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0 
0 • c:1l a 
CD 
\oJ 
.....J 
CD 
.005 U 
I-
Z 
W 
.000 
...... 
U 
-lJ.. 
lJ.. 
W -.0011 
D 
U 
I-
Z 
-.010 W 
1: 
0 
1: 
(!) -.018 
Z 
.... 
.....J 
.....J 
0 
- • altO 0:: 
-.028 
-.oao 
-11: 
DATA SET SyMBOL 
(J,82029) 0 
{,,82024) 2l 
(EII20U) <> 
MACH 
. , , . , , , ..,..-, . . 
-
-
~ res-iA 
~ r .... 
A. .... ~ 
-
.... 
:;;:: 
- ~ ~ -. -
/ ~ _,t., 
l!r V--
J. . 
.L ... 
-10 - . 
- e - 4 - 2 ,0 Ie 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 1110, 04D-A ORBITER ,B1 
HaFC TWT SSO, O4D-A OR8ITER,B1Wl~lHl 
HSFC TWT 810, 040-A ORBITER,B1W1V1P1Hl 
0.902 
AL.PHA 
0.000 
0.000 
0.000 
EL.EVTR RUDDER 
0.000 
0.000 0.000 
, , .. ... r-~ 
. 
. 
~ ~ 
I--
~ 
/1 
~ 
... 
~~ 
1-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
10 
RUDF'L.R REFE:RENCE INFORMATION 
SREF 16.3700 SQ .IN. 
L.REI'" 3.6570 liL 
0.000 BREF 5.25120 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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CONFIGURATION BUILDUP AT o DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
• oao I 
.oa. 
.aaa 
,...... 
(f) 
...... 
X .allS 
<: 
>-
0 
0 .010 
CD 
'-' 
-I 
CD 
.OOIS U 
~ 
Z 
W 
.000 
U 
..... 
l1.. 
l1.. 
W -.OOIS 
0 
U 
~ 
Z 
-.010 
W 
L 
0 
L 
(!) -.011S 
Z 
..... 
-I 
-I 
0 -.O~ a:: 
-.025 
-.OltO 
-12 
OA TA SET SYMBOL 
(A52029) 0 
( A5 2024 ) Z:S:. 
CE5201!5) <> 
HACH 
J ! . . • ... , J , • . , • , . -
! 
-~ 
'.' ~$.. 
~.~ 
~ I'-.... 
~ -
"'-~ .JZ\ -A A A A ~ ~ lA '" 
--
A 
.~ ..... r-
...... 
'" 
t"'" 
-
-
-
...... -- -
--c::r - ~ 
"" 
-
~ 
.......... ~ ~ . 
"""'-~ -, 
-
-
'" 
-
'- .• I .L 
-10 
- 8 - IS - 2 o • 10 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIvURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1 
HsFC TWT 510, 040-A ORBITER,B1W1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1H1 
1.200 
ALPHA 
0.000 
0.000 
0.000 
ELEVTR RUDDER 
0.000 
0.000 
" ',~' . ' 
;.l'--.. .... , '._ 
0.000 
RUDFLR REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF. :5.6570 IN. 
0.000 BREI'" 5.I/Sl20 IN. 
XHRP '"2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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.Dao 
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Z 
W 
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...... 
U 
...... 
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I.J... 
W -.0015 
0 
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~ 
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-.aia W 
L 
0 
L 
(!) -.02.15 
Z 
..... 
...J 
...J 
D 
-.azo 0:: 
-.Ol:s 
-.050 
-2.2 
OA TA SET SYMBOL 
(A!l2029) 0 
(A!l2024) n 
. (E!l201!l) 0 
HACH 
• 
, 
• . 
, 
• . 
. . 
-
-
~ , ~ 
vo-.... ~ -i'-.... 
~ ~ -
~ ...... ..t:) -, ,... -
" -
...... 
-
.. ~ ,... ..... ~ ...... ...... G- -
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-
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SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
"SFC TWT 510, 040-A ORBITER.B1W1V1P1M1 
1.46!1 
ALPHA 
0.000 
0.000 
o.aoo 
ELEVTFf RUDDER 
0.000 
0.000 Q.\;'\flO 
I I 
e 
RUOf'LR 
0.000 
-......... ~ -~ --
-
-
\ 
-
-
-
-
-
8 10 12 
REFERENCE INFORMATION 
SREF 16.3700 sea .IN. 
LREF' 3.6!170 IN • 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. I 
SCALE 0.0060 
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C~NFIGURATIGN BUILDUP AT o DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
r"t 
(J') 
...... 
X 
< 
>-
a 
0 
CD 
'-' 
-I 
CD 
U 
• 
I-
Z 
W 
...... 
u 
...... 
LL 
u.. 
W 
0 
U 
I-
Z 
W 
~ 
0 
:E: 
(.!) 
Z 
...... 
-l 
-l 
0 
~ 
.oao 
.oao 
.QUI 
.0iO 
.005 
.000 
-.001l 
-.010 
-.0111 
-.020 
-.OZlI 
-.OltO 
~U! 
1 
DATA SET SYMEI:>I. 
(A5202$1) (.) 
(A52024) n 
(E1I2015) <:> 
HACH 
• • • • • • • • • • 
,T • f J , • 
-
· 
-
· 
-
· 
~ ~ ~ -eo-r---- .A. -
v ~ ~ ~ ~ -€) ~ ..... 
------
-
-
----
' ..... 
-
-
,... 
~ t-
---~ ",... ~ ~ ..... -~ .~ '-A-.. 
/).-~ 'V A. '"V 
-
-
-
-
-
-
1 1 ,I 
-10 
- II - IS 
- " - I! o I! e so 
11'1 
SIDE SLIP ANGLE. BETA, DEGREES 
ELf,:VTR RUDDER RUOFLR REFERENCE INFORMATION CONFI c;URA TION OESCR I PTION 
HSFC TWT 1I10, ~O-A ORBITER,BS 
ALPHA 
0.000 
0.000 
0.000 
SREF 16.STOO SQ.~N. 
H$FC TWT '10, ~O:-A ORBI TER "BSW1P1Ml 
HSFC TWT 510, ~O-A ORBITER,B1WSVSP1Ml 
s .ves 
0.000. 
0.000 0 .• 000 0.000 
LREF S.e5TO IN. 
BREF 5.21120 IN. 
XMRP iI.ZI1TO IN. 
Y~RP 0.0000 IN. 
%MRP O.GOOO IN. 
SCALE 0.0050 
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CONFIGURATION BUILDUP AT o DEGREES ANGLE OF ATTACK, LATERAL-DIRECTI~NAL 
,a •• 
,aao 
,.... 
(J) 
...... 
X ,01" 
< 
>-
a 
0 .010 
CD 
'-" 
...J 
CD 
.00., U 
r--
Z 
W ,aDo 
...... 
U 
..... 
lL. 
lL. 
W -.0011 
0 
U 
r--
Z 
-.010 
W 
1: 
0 
1: 
(!) -.01!J 
Z 
...... 
...J 
...J 
0 
-.OEo cr 
-.025 
-.080 
-12 
DATA SET SYMSOI. 
(A52029) 
("'52024) 
(E5201.5) 
~ 
o 
MACH 
. . . . . , 
. 
~ !=I'" 
/'. ~ ~ 
,,~ 
- 8 - II - 2 Q 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
~SFC TWT '10, 04o-A ORBITER,B1W1Pl~1 
~SFC TWT 510, 04o-A ORBITER,B1W1V1Pl~1 
ALPHA 
0.000 
0.000 
0.000 
£LEVTR 
0.000 
0.000 
RUDDER 
0.000 
. • • I . 
, 
I 
-
.... ~ -
A !,!r"" 
-
-
-
i 
-
8 • 10 12 
RUDFLR REFERENCE [NFORMATION 
SREF 16.3700 SQ.[N .• 
LREF 3.6570 [N. 
0.000 BREF 5.2920 IN. 
XHRP !I.zoro IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT o DEGREES ANGLE 6F ATTACK. LATERAL-DIRECTIONAL 
-
..... 
x 
< 
z' 
>-
U 
~ 
Z 
W 
..... 
U 
U. 
LL. 
W 
o 
U 
. 
.0' 
.oe 
.01 
.00 
-.01 
-.oe 
. 
-.08 
, 
-.04 
-,aD 
DATA SET SYMBOL 
(A'ZOZD) 0', 
(A5Z02.) 2l 
(£52015) <> 
MACH 
• • • • TTT -'TT T , • 
, 
,.i. ~ 
1 
A. A. 
~ V V .., ~ 
• 
, 
-.25 -.eo -.t5 -.10 
CONFIGURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,S1 
, 
HSFC TWT 510, O4o-A ORBITER,B1W1P1M1 
MSFe TWT 510, ~O-A ORBITER,B1W1V1P1Ml 
0.600 
I ~ ~ A. - ..., 
I 
'(~ 
" 
• • . 
-.05 .00 .05 .lO 
LATERAL F~RCE C~EFFICIENT. 
Al.t'HA El.!;;':"rR RUDDER 
0.000 
0.000 0.000 
0.000 0.000 0.000 
• • • • 
, , 
-
-
-
-
-
-A. 
..... 
-
-
-
-
. , 
.15 • ItO .e5 .:so 
CY 
RUDF'l.R REFERENCE INFORMATION 
SREF 16.5700 SS.IN. 
LREF 5.8570 IN. 
0.000 BREF 5.2D20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.8000 IN. 
SCALE '0.0060 
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CONFIGURATI£jN BUILDUP AT o DEGREES ANGLE eF ATTACK, LATERAL-OlRECTlOOAL 
, . . , J J • I , . • J J • J • 
· 1 . · . . . • • • . . . . . . . . 
I 
---. 
• 12.4 
,-. 
en 
.... 
x 
<-
>- .oa; 0 
0 
CD 
\.J 
Z 
.02 )-
U 
• 
I-
Z 
W .01 
f---.~+~.- if t ' J 
.... , 
I 
'-' 
.-; 
U 
lL 
lL 
W 
0 .00 
t~ ~<Y"~ ~" ,,~ .. ~t.f.:'li~~."""=--~~{,~ 
U 
I-
Z 
W 
:I: 
-.01 0 
L: 
(!) 
Z 
..... 
;3C 
-.02 
< )-
-.DIS 
-.004 
-.aD 
OAT" SE:T syMBOL 
(';'!l202P) 0 
(A!l20204) z:s 
(Ets20'!I) 0 
. 
-L 
-.IE!) -.20 -.15 
CONFI~UR"TION D~SCRIPTION 
HSFC TWT "0, 040-A ORBITER,B1 
-.10 
MaFC TWT '10, 040-A ORBITER,B1W1P1Hl 
HsFe TWT '10, 040-A ORBiTER,B1W1V1P1Hl 
O.POZ 
J 
.... f ~ ~ V' 
I ""'ro' 
r 
r4 
.L I 
-.05 .00 .05 .10 
LATERAL FORCE COEFFICIENT, CY 
ALPHA 
0.000 
0.000 
0.000 
El.EVTR 
0.000 
0.000 
RUDDER RUDFl.R 
\l.000 0.000 
-
-
. 
-
-
-
-
-
'. 
.. ., . 
0 
-
-
-
-
-
-
I 
• lEO .30 
REFE:RENCE INFORHATlo,,' 
SREF 16.3700 SQ.l~. 
LREF 3.6!!70 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT 0 DEGREES ANGLE ~F ATTACK. LATERAL-DIRECTIONAL 
.0. T ... , , , . , . . . 
I 
. --. -T -, , , , , , 
· 
.0. 
· 
.04 
" (fl 
.... 
· 
X 
· 
< 
· 
>- .oa 
Cl 
0 
en 
\..J 
Z 
.Da >-
U 
t-
Z 
u.J .D1 
...... 
U 
.... 
lJ.. 
lJ.. 
W 
0 .DD 
U 
t-
Z 
W 
1: 
-.D1 0 
1: 
~ 
Z 
.... 
3: 
-.D2 
<: 
>-
It -
~ ~ !J t -
" 
-
" ~ f -
JI~ I'-. 
~t , · ~ f ~ 
'I ---
· 
-.oa 
-
• 
-.04 
-.aD -.25 
-.20 -.15 -.lD -.05 .1$ .00 .05 .20 .10 .1t5 .:SO 
LATERAL FORCE COEFFICIENT. CY 
DATA SET SyMBOl. 
("5202\\) 0 
(,,52024 ) z:s 
(E520;lS) <> 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBlTER,B! 
ALPHA 
0.000 
0.000 
0.000 
ELEVTR RUDDER RUDFLR REFERENCE INFORMATION 
MSFC Tw)" 510; 040-A ORBITE;R,B1W1P1Hl 
MSFC TWT SiO, O4D-A ORBITER,B1W1V1P1MI 
MACH 1.200 
... ' (
0.000 
0.000 0.000 
. SREF 
.LREF 
0 •. 000 8REF 
XHRP 
YMRP 
ZHRP 
SCALE 
18.31'00 SG. IN • 
:S.1I5TO IN. 
5.2920. IN. 
5.2070 IN. 
0.0000 IN. 
0.11000 IN. 
0.0060 
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CaNFIGURATI~N BUILDUP AT o DEGREES ANGLE 6F ATTACK. LATERAL-OIRECTI~NAL 
.oe , 
. 0' 
.04 ,.... 
(f) 
..... 
X 
< 
~ .0lS 
Cl 
0 
(]) 
'-' 
Z 
.OZ ~ 
U 
. 
t-
Z 
W .01 
..... 
U 
..... 
lL. 
lL. 
W 
0 .00 
U 
t-
Z 
W 
:r: 
-.01 0 
:r: 
t!) 
z 
..... 
~ 
-.02 
< 
~ 
-.OlS 
-.04 
-.lSo 
DA TA SET SVMElOl. 
(A5 202i1 ) () 
(A52024) Z! 
(E52015) <> 
, , . , , , , , , , , , , , 
til 
V 
I I ~-- V -v--.... ~'$... ~ 
I I~ ~ ~ .... 
I 
J 
I I 
-.25 -.20 -.15 -.to -.05 .00 ,os .10 .15 
LATERAL FORCE COEFFICIENT. CY 
CON~I~URATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,Bl 
DATA NO,T AVAIL.ABLE FOR ALL CONDITIONS 
HSFC TWT 510, 040-A ORBITER ,91WiV1P1Hl 
ALPHA 
0.000 
0.000 
0.000 
ELEVTR 
0.000 
0.000 
RODDER RUDFLR 
0.000 0.000 
, , , . , , , • 
. 
-
.A-
-
-
I 
.20 .25 .30 
REFERENCE INFORMATION 
SR£F 16.37'00 SQ'. J N. 
LREF 3.657'0 IN. 
BREF 5.2820 IN. 
XHRP 5.1!07'O IN. 
VHRP :0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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-U 
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lJ... 
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U 
t-
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W 
L 
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L. 
(!) 
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>-
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CONFIGURATION BUILDUP AT 
-T - T 
• 
.01 
.04 
.011 
.oz 
.Ot 
-.00 tv 
-.Ot 
-.02 
-.011 
-.04 
-.ao 
... 
- .25 -.20 -.15 
, 
. 
o DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
• 
, . , 
•••• I •• 
--, • I "T --, • 'J T 
· 
· 
· 
,f --
J if -
If -1::>. ..... 
j~ ..... ~ · ~ .., ..., -
-
-
~ ---/ -
1 ----
-
-
-
~ 
-.10 -.05 .00 .05 .10 .15 . .ao .25 .30 
LATERAL F~RCE C~EFFICIENT. CY 
DATA SET SYMBOl.. CONFIGURATION DESCRIPTION 
MarC TWT 510, o.O-A ORBITER,Sl 
ALPHA 
0.000 
0.000' 
O.:lOO 
ELEVTR RUDDER RUOrLR REFERENCE INFORHATIC.N 
(,,52029) 00 
(A52024) Zl 
(E!l201fJ , 
MarC TWT 510, o.O-A ORBITER,B1W1PlHl 
MSFC TWT 510, 040-A OR8ITER,B1W1V1P!Hl 
0.000 
0.000 0.000 0.000 
SREF 115.37'00 s1i. IN. 
LREF 11.557'0 iN. 
BREF 5.2~20 IN. 
XHRP '.207'0 IN. 
'I'MRP 0.0000 IN. 
ZMRP' 0.15000 IN. 
SCALE 0.00150 
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CONFIGURATI~N BUILDUP AT o DEGREES ANGLE OF ATTACK. LATERAL-DIRECTIONAL 
, 
"1 
.j 
. . • . 
, , . , 
• • • . 
. J . 
, 
• 
I 
• 04 
'"" (J') 
..... 
X 
< 
>- .aa 
a 
0 
CD I 
'-' 
Z 
.Olt >-
U 
~ 
Z 
W .Ot 
...... 
U 
...... 
lJ.. 
lJ.. 
W 
0 .00 
u 
~ 
z 
W 
l: 
-.0:& 0 
l: 
fA /' 
~ 7 
l;1 V 
IJl' 
(!) 
Z 
...... 
/ 
~ 
-.02 
< 
>-
-.DB 
• • 
-.04 
-.BO -.215 -.20 -.115 -.10 -.O!! .00. .O!! .10 .1!! 
LATERAL FORCE COEFFICIENT. CY 
OATh SET SYMBOL CONFI~URATlON DESCRIPTION 
(A!5Z0ZW) 0 f;\ATA NOT AVAiL.ABLE fi'OR ALL CONOInONS 
(A52024) lS H5FC TWT 5iO, 040-A ORSITER,B1W1P1Hl 
CE!l2CHI) 0 fo1SF'C TWT 510, 040-A ORBITER,81W1Vl?lMl 
MACH 
ALPHA 
0.000 
0.000 
0.000 
ELEVTR 
0,000 
0.000 
RUDDER 
0.000 
RUDF'LR 
0,000 
. • . 
-1 
. 
i . 
-
-
-
-
-
-
-
-
-
-
-
~ 
-
-
-
.20 .25 .BO 
REFERENCE INFORMATION 
SREF le.37DO SQ,IN. 
LREF 3.6570 IN. 
OREF' 5.Z~20 IN. 
XMR P' 5 .2070 IN. 
YHRP 0.0000 IN. 
Z~RP 0.6000 IN. 
SCALE 0.0060 
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C6NFIGURATIDN BUILDUP AT 15 DEGREES ANGLE HF ATTACK. LATERAL-DIRECTIONAL 
.ao I I . I I • I I •• .. • f • • . . 
· 
· 
••• I 
· 
•• a . 
· 
· 
.2.' 
>-
U 
.... .la 
Z 
W 
..... 
U 
..... 
lJ.. .C5 
lJ.. 
W 
0 
U 
.aa 
W 
u 
a:: 
0 
Li. 
-.05 
--l 
< 
a:: 
w 
.... 
-.:LO 
,'" 
. ..J 
~ ~ 
~ · ~~ · ~ ~ 
~ ~ ~ ~ ~ ~ ,~ ~ 
----e ~ ~ ~ ~ · · 
~ ~ -, ~ ~ ~ · 
~ ~ ~---~  El · 
~ · ~ -
-.:&8 
-.20 , ~ 
· 
· 
-.1!8 
-.ISO -'- " 
-u! -10 -. , - 6 - 4 
- 2 o e ,. 10 S2 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYHaO~ CONFIGURATION DESCRIPTION ALPHA EL.EVTR RUDDE~ RUDn." REFERENCE INFORHATION 
(4'2030) () M5FC TWT 510, 040-4 ORBITER,B! 
(,.52025) n H8FC TWT 510, 040-4 ORBITER,B1W1PIH1 
(,\52023' ~'MSrC TWT 510, 040-A ORBITER',BtWIV1H1 
(E'20:&6) 0 H5FC TWT 510, 040-11 ORBITER,B1W1V1P1Hl 
15.000 .s/iI>::F 16.3700 sa. IN. 
HI.OOO' 0.000 "'liEF 3.6570 IN. 
1!l.000 0.000 0.000 0.000 BREF' 5.Z~20 IN. 
15.000 0.000 0.000 0.000 xHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZI4P.P 0.6000 IN. 
HACH 0.601 SCALE O.ooto 
PAGE 752 
\ 
... ~,i.. ..... ' 
\ 
, 
, 
.ji4.,---------""" ..... --------------------~--~~.--.-.. --'-"-_"_" 
;.~ 
1 j 
I 
C~NFIGURATI~N BUILDUP AT 15 DEGREES ANGLE OF ATTACK, LATERAL-DlRECT_ION_ ... A_L . 
• ao .. .... ~ I 'f , I I I I , I . , , • • , , , , , . • • • • .. j .a8 
.110 
-
.1.. 
>-
U 
f- .lO 
Z 
W 
...... 
U 
...... 
U. .0lS 
U. 
W 
D 
U 
.00 
W 
U 
0:: 
D 
U. 
-.05 
-I 
< 
0:: 
W 
t-
-.10 
< 
-1 
Q.. 
K 
-~ ~ A... ~ I'--.... 
~ ~ ~ --'.~ .. -~ '.~ ~ --~~ 
"1 ~ ~ ~ ,~ . 
I '''-... 
~ ~ ~ ~ 
I ~ . rs 
-.11S . -_ ... 
-.20 ,.-
-
. 
- .:t1S 
• 
, . , , 
-.50 
-u~ - e - & - .. - 2 -1.0 2 10 U! Ii 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION A~PHA E~EVTR RUDDER RUD~'~R REFERENCE INFORH~TION 
(A~2030) () DATA NOT AVAI~AB~E FOR .~~ CONOITI~~S 
(A~202!i) IS MSFC TWT 52.0, 040-A ORBITER,B1W1P1Hl 
(A52023) 8 DATA NOT AVAl~AB~E FOR A~~ CONDITIONS 
CE520.l6) MSFC TWT !liD, 040-A ORSITER,B1WiV1P1Hl 
15.000 
15.01l0 0.000 
15.0CO 0.000 0.000 0.000 
15 .000 0.000 0.000 0.000 
SREF 16.3700 SQ.IN. 
l.REF 13,6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP C.OOOO IN. 
ZMRP 0.15000 IN. 
MACH 0.800 SCA~E 0.0060 
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C~NFIGURATI~N BUILDUP AT 15 DEGREES ANGLE ~F ATTACK. LATERAL-DIRECTI~NAL 
.su , , , , , ' , , . , • , , • -T ''T , . 
· 
.a. . 
· 
.sa 
.t.1 
>-
U 
I- .10 
Z 
W 
-U 
-u.. .aD 
1.1.. 
w 
e:J 
U 
.00 
lLI 
U 
~ 
0 
u.. 
-.05 
...J 
< ~ 
W 
I-
-.10 
< 
-l 
~ ~ 
~ ~ ~ · t--.. 
~ ~ --~ -
~ ~ ~ 
~ ~ ~ ~, ~ .A 
I-'~  ~ ~ ~ 100....0... 
~ ~. 
~.S.5 
-
-
-
-
-.eo 
-
-
-
-.25 
-
• I I 
-.aa 
-II! -10 
- II - II 
- 2 o so 
- '" 
o la 
SIDE SLIP ANGLE. BETA. DEGREES 
04TA SET SyMBOl.. AL.PHA EL.EVTR RUDDER RUOFL.R REFERENC~ JNFOIHIATlON 
(A!l20l50l 
( 4520251 
(4"202l51 
9 
8 
CONFJGURATION OES,CRI1"TION 
MSFC TWT 51Q, 040-A ORBITER,S1 15.000 SREF 11l.l570U sa .IN. 
, (E520115l 
HSFC TWT 510, 040-A ORSJTER,B1W1P1Ml 
HS"-C TWT' 510, 040-A ORBITERiB1W1V1Ml, 
M5FC TWT 510, 040-A ORBJTER,B1W1V1P1Ml 
0.G05 
-',' 
.1 
'. 
HI.OllO 0.000 
15.000, 0.000 0.000 0.000 
is .000 0.006 0.,000 0.000 
L.REF :5.15570 IN ~ 
aREF 5.2920 IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 J N" 
ZI4~P 0.15000 IN. 
SCALE 0.00150 
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CGNFIGURATIGN BUILDUP AT 15 DEGREES ANGLE OF ATTACK. LATERAL~DIRECTIONAL 
•• 0 I 
1 
• .. I i I , I I I' , , • 
-
-
••• -
. 
.115 
>-
U 
~ .10 
Z 
W 
..... 
U 
..... 
lJ.. .05 
lJ.. 
W 
0 
U 
.DD 
W 
U 
a:: 
0 
L.\. 
-.03 
....J 
< cr. 
w 
~ 
-.10 
< 
....J 
~ ~ 
A...... ~ ~ I ~ "-.... A 
-~ ~ 
" ~ -~, 
~ R -~ 
~ .~ ~ -, -I f....l\ 
"' ~ ---
-.15 
""EJ 
~ 
-.20 .-
f I f I 
-.25 
-"0 - & - e - 4 - e o • 10 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET'SYMBOL CONFI~URATION DESCRIPTION ALPHA El.EVTR RUDDER RUDFLR REFERENCE I NFORMA TI ON 
(A!l201l0l ~ DATA NOT AVAIl.ABLE FOR Al.l. CONDITIONS 1'.000 &REF 16.3700 sa .IN. (A!l202!1 , HSFC TWT '10, 040~A ORBITER,B1W1P1Ml 1'.000 0.000 l.REF :5.6570 IN. 
(A5l1!0211) 8 DATA NOT AVAI,LABLE FOR Al.l. CONDI TIONS "'.000 0.000 Ci.OOO 0.000 BREF 5.1!920 IN. (£52016) HSFC TWT !ll0, 040-A ORBITER,81W1V1P1Hl "'.000 0.000 0.000 0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAl.E 0.0060 
MACH 0.999 
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CONFIGURATI~N BUILDUP AT 15 DEGREES ANGLE HF ATTACK. LATERAL-DIRECTIONAL 
I I , , • , , " , J I • , 
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SIDE SLIP ANGLE, BETAe DEGREES 
DATA SET Sylo4BOL EL.EVTR RUDDE.R. RUOFLR REFERENCE INFORMATION (A520:50) 
(A52025 ) 
(A52023 ) 
(£52016' 
~ 
8 
CONFI ~URA TlON OESCRIPTlON 
MSFC TWT ~10, O4O-A ORBITER,BS 
H.SFC T~T 510, 040-A ORBITER,B1W1P1Hl 
MSFC TWT 510, O4Q-A ORBITER,B1W1V1Ml 
HSFC TWT 510, 040-A ORBJTER,B1W1V1P1Hl 
ALPHA 
15.000 
1.5.000 
15.000 
15.000 
SREF 16.3'1'00 SQ.IN. 
MACH 1.196 
!~. S,'1 ~ 1 
'.~ 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
L.REF 3.69'1'0 IN. 
anEF '.2~2o. IN. 
XHRP 5.20'1'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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C6NFIGURATION BUILDUP AT 15 DEGREES ANGLE 6F ATTACK, LATERAL-OIRECTI6NAL 
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SIDE SLIP ANGLE. BETA. DEGREES 
OAV. SET SyMBOL CONFI GURA TI 0lIl DE SCR I P TI 0lIl IIl.PHA El.EVTR RUDDER RUDFLR REFERENC':: INFORMATION 
(A5'20:50) 9 MSFC TWT !S10, 040-11 ORBITER,B1 ~ .... 000 SREF U5.:5700 SQ. IN. (A"':;':OZ!S ) HSFC TWT 510, 040-11 ORBITER ,B1W1P1Hl . .000 0.000 L.REF 3.6570 Itl. 
I A5ZC.'Z:5) 8 DIITA NOT AVAILABL.E FOR ALL CONDl TIONS 15.0DO 0.000 0.000 0.000 BREF 5.2g20 IN. (£52016) H.lFC TWT !HO, 040-A ORBITER,B1W1V1P1Hl 15.000 0.000 0.000· 0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
MACH 1.0466 
SCALE 0.0060 
PAGE 757 
L. 
,"'\, 
, 
, 
\ 
, 
p.? 
~ 
I 
r 
L 
--.~ -.~ ....,-~r·-~·--··~ 
): 
·~~;k. 
C~NFIGURATION BUILDUP AT 15 DEGREES ANGLE DF ATTACK. LATERAL-DIRECTIONAL 
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DATA SET 
(A52030) 
'(1.52025 ) 
(1.'2023 ) 
(ElJ2DUI). 
. , , , , , , , , 
• • • • . . . .. • 
I _ 
-
... ,-
J I. -
-
~ ~ -[00... 
~ ~ >-. ~ -~ -k 
~ ~ -~ , 
- ~ ~ ~ -
MACH 
" , . 
-10 -. - 8 -. o 2 • 
SIDE SLIP ANGLE, BETA, DEGREES 
CONF.GURATION DESCRIPTION 
MsFC TWT 510, 040-1. ORBITER,5S 
M,FC TWT '10, 040-1. OR5ITER,B1W1P1Ml 
MSFC TWT '10, 040-10 ORBITER,B1W1VSMl 
M8FC TWT 510, 040-~ ORBITER,81W1V1Pl141 
AL.PHA 
15.000 
111.000 
'-'.000 
15.000 
EL.EVTR R.UDDER 
0.000 
0.000 0.000 
0.000 0.000 
RUDFL.R 
0.000 
0.000 
~i~ 
? 
-
-
-
, 
-
• so Ill! 
REFERENCE ~NFORMAno» 
SREF 16,.3700 SG). IN. 
L.REF 3,.6570 IN. 
8REI" 5 •• 2920 IN. 
XMRP 5.2Q70 IN. 
YHRP O .• 0000 HI. 
ZHRP 11,.6000 IN. 
SCAL.E 1:1.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBOL CONFI~URATION DESCRIPTION Al.PHA El.EVTR RUODER RUDFLR REFERENCE I NFORHA TI ON 
(A52030) ~ HSFC TWT 51C, 040-" ORBITER,Sl 1!1.000 SREF 16.37'00 SQ .IN. (A52025) HlIFe TWT 510, O4o-A ORSITER,B1W1P1Ml 15.000' 0.000 l.REF 5 :&57"0 IN. (A32023) 8 DATA NOT AVAIl.ABLE FOR Al.l. CONOI nONS 15.000 0.000 0.000 0.000 BREF 5.2920 H •. (1::52016 ) HSPC TWT 510, 040-A ORBITER,B1W1V1P1Hl 15.000 0.000 0,000 0.000 XI'IRP 5.207'0 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 4.959 SCAl.E 0.0060 
PAGE 759 
, 1 
II , , 
"0' __ --,--".~-,---:.!!: •• -~"--",,,:,.<." ~_"=-~--"""-':"''''''''';''''''''''''''''''''.'~!!!<'~''''''-''=",''-'-'"=-=''=''''-',",,, 
_---------------~~-~~-~-------r--~--~--,----pi), . 
I 
- -.:~~-\ 
" ' ~'. I . ~_':'.' '- , , 
\ 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMeOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDD~R - RUDFLR REFERENCE INFORM" TI ON 
(1052030) ~ HSFC TWT 510, 0.0-10 ORBITER,S1 1!1.000 SREF 16.3700 SQ .IN. ("52025 ) HS.l"C TWT 510, 040-10 ORBITER,B1W1P1Ml 1!1.000 0.000 LREF 3.5570 IN. ("52023) (3 MSFC TWT !UO. 0.0-10 ORSITER.BlW1V1Hl 1!1.000 0.000 0.000 0.000 BJ\EF" 5.2~20 ilL (E520HI) HSFC TWT 510. 040-10 ORBITER,B1W1V1P1Ml 15.000 0.000 0.000, 0.000 )cHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP O.GOOO IN. 
~IACH !l.GOl SCAL.E 0.0050 
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CDNFIGURATIDN BUILDUP AT 15 DEGREES ANGLE OF ATTACK, LATERAL-DIRECTIDNAL 
.00 , , • , , , , , . , , , , • 
. I ' 
I 
.OD ,. 
.04 
~ 
tf) 
..... 
X 
< 
>- .011 
Cl 
0 
a:l 
'-' 
Z 
.OR >-
U 
~ 
Z 
W .01 
0-< 
U 
0-< 
L1.. 
L1.. 
W 
0 .00 
u 
r-
Z 
W 
L 
-.01 0 
L 
(!) 
..-:J Z 
0-< 
3: 
-.Oz 
< 
>-
-.OS 
.~ 
~ 
"'-
"A.. ~'-~ 
t'--.... 
G- ~ --s-r---s.. ~ -s k _ 
.. ~~ ~ ~ ~ ~, -,- c---....... :EJ 
, ~ , 
"' ~ , , ~ 
-.04 
-S2 
,'-
-' 
-10 
- e - 4 so - 2 D e • 
SIDE SLIP ANGLE, BETA. DEGREES 
OA TA sET SyMBOL. CONFI~URATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFI.R REFERENCE INFORMATION 
-
-
-
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-
-
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-
12 
(A52030) 
""'2025 ) 
(A52023) 
(£'201e) 
9 
8 
DATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, 040-A ORBITER,B1W1P1Ml 
DATA NOT AYAILABI..E FOR AI..,I.. CONDITIONS 
NSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
15.000 SREF 16.5700 SQ.IN. 
15.000 0.000 LREF 3.6570 IN. 
15.000 0.000 0.000 0.000 BREF 5.2S120 IN. 
15.000 0.000 0.000' 0.000 XHRP 5.2070 IN. 
YH~P 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH 0.800 SCALE 0.0060 
PAGE 761 
I 
. , 
.p..!111! ...... --------------------~----.----~--~-~.-~-... --r-~- .. 
f , 
r 
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SIDE SLIP ANGLE, BETA. DEGREES 
DA TA SET SYMBOL ALPHA ELEVTR RUDDER RUDFLR RErERENCE INFORMATION 
(A52D~0 ) 
(A'2025) 
(A'202!! ) 
( E5201(5) 
9 
8 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,Bl 
Msrc TWT 510, 040-A ORBITE~,B1W1P1Ml 
MarC TWT 510, 040-A ORBITER,B1W1V1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1MI 
15.000' SREF" 10.3700 sa.IN. 
15 .000 0.000 LREF 3.6570 IN. 
15.000 0.000 0.000 0.000 BREF 5.2a20 IN. 
15.000 0.000 0.000 0.000 XMRF' !t.2070 IN. 
yHRP 0.0000 IN. 
ZMRP O.~OOO IN. 
MACH D.eo, SC~LE 0.0060 
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C~NFIGURATI~N BUILDUP AT 15 DEGREES ANGLE ~F ATTACK. LATERAL-DIRECTIDNAL 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFOflMI\TION 
(A52030) ~ DATA NOT AVAILABLE FOR ALL CONDITIONS 15.000 SREF 10.3700 SQ .IN. (A52025) MSFC TWT !ll0, 040-A ORBITER,B1W1r1Hl 1!1.000 0.000 LREF 3.6570 IN. (A520Z3) 8 DATA NOT AVAILABLE FOR ALL CONDfTIONS 1!1.000 0.000 0.000 0.000 BREF 5.2920 IN. (E520115) M;SFC TWT !ll0, 040-A ORBITER,B1W1V1P1H1 1!1.000 0.000 0.000 0.000 XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 Iii. 
HACH 0.999 SCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT 15 DEGREES ANGIE fJF ATTACK, LATERAL-DIRECTIONAL 
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SIDE SLIP ANGLE. BETA, DEGREES 
Ill. 1A SET SYMBOl. Al.PHA El.EVTR RUDDER. RUDFl.R REFERENCE INFORMATION 
. 
-
· 
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-
12 
(1.52030 ) 
(1.5202" ) 
(1.52023) 
(1!:5201C5) 
9 
8 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-1. ORBITER,Bl 
MSFC TWT '10, 040-1. ORBITER,B1W1P1Ml 
HaFC TWT '1t1, 040-1. ORSITER,B1W1VlIof1 
MaFC TWT 510, 040-1. ORBITER,B1W1V1PtHI 
1'.000 SREF 15.3700 sa,IN. 
15.000 0.000 LREF 3.5570 iN. 
1'.000 0.000 0.000 0.000 BR£F 5.2820 IN. 
n.ooo 0.000 0.000· 0.000 XMRP 5.2070 IN. 
yHRP 0.0000 IN. 
ZMRP 0.5000 IN. 
MACH 1.185 SCALE 0.0060 
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SIDE SLIP ANGLE. BETA, DEGREES 
CATA SET SYMBOL. CONFI~URATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFL.R REFERENCE INFORM" nON 
(A52030) H HaFC TWT 51C, ~O-A ORBITER,B1 15.000. SREF 16.llTOO SQ .IN. (A52025 ) HaFC TWT 510, ~O-A ORBITER,B1W1P1Hl 15.000 0.000 LREF 3.65TO IN. 
(A52023) 8 DATA NOT AVAIL.ABLE FOR ALL CONDITIONS. 15.000 0.000 0.000 0,000 BltEF 5.2S120 IN. (£52016) HaFC TWT 5iO, ~O-A OReITER,BSW1V1P1H1 HI.OOO O.UOO 0.000 0.000 XHRP '.20TO IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
3CAt.E 0.0060 
HACH 1.4615 
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SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYMBOL. CONFIGURASIQN DESCRIPTION AL.PHA EL.EVTR RUDDER RUDFL.R REFERENCE INFORMATl.ON 
'1.520;'0) 
(1.52025 ) 
'1.5202;') 
(£52018) 
~ 
8 
HSF'C TWT '10, 040-A ORBiTER,Sl 1'.000 SREF' 16.;'700 58. IN. 
HACH 
HSFC 'fWT.510, 040-A ORSITER,B1W1P1Ml 
HSFC: TI-IT '"0, ~O-A ORBI TER ,.Bl!r11 V1MI 
MSFe TWT 510, 040-A. ORBln:R,B1wIV1P1Ml 
1.1172' 
• 
" . :."._~-1w'l,.J,;'~·<t:'.~,::.-!"> .- ,-:----", 
ll1.'JOO 0.00t! 
15.DOO 0.000 0.000 
Il1.000 0.000 O.OOC! 
L.REF ;'.6570 IN. 
0.000 BREF' 5.21120 IN. 
0.000 XHRP , .=:070 IN. 
YHRP 0.0000' tN. 
ZMRP 0.6000 IN. 
SCA~~' 0.0060 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL. CONFI~URATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFORMATION 
-
. 
-
-
-
-
-
-
12 
(A~2030) 9 MSFC TWT 510, 040-11. ORBITER,B1 15.000 SREF 16.3700 sa .11'1. (A~2025 ) MSFC ,WT 510, 040-,0\ ORBITER,B~W1P1H1 15.000 0.000 LREF 3.6570 IN. 
(A'202lJ) 8 DATA NOT AVAILABLE FOR ALL CONDITIoNs 15.000 0.000 0.000 0.000 BR~F 5.21120 IN. (£52016 ) HflFC TWT '''a, 04o-A ORBITER,B1W1V1P1Hl 15.000 0.000 0.000 0.000 XHRP , .2070 IN. 
YMRf' ' 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 4.11'9 SCALE 0.0060 
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l)ATA SET SYfoIBOL. 
,< "'20:50' 
i, A'2025 ) 
C A!J202:5' 
CE5Z0UJ, 
~ 
8 
HACH 
J T , I • . . . 
, .... -. I I • I 
G ~~ ,~ 
~ ~ ~ 
A ~ 
'11 ~ ~ ~ ~ '- 1_--" -~ ~ ~ I"-' ~~ ~ ~ ~--' l.------f ~ t~ ~ ~ ---t1 ~ 
,.....---t::2 ) 
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-
t\ IA 
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~ -~ 
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-
I 
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-so - It 
- e - 4 
- 2 a I: • 10 U! 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION DESCRIPTION 
HSF'C TWT 5S0, 040-A ORBITER,Bl 
ALPHA EL.EVTR RUDDER RUDFLR REFERENCE INF'ORHATJON 
HSFC TWT 510, 040-A ORBITER,B!W1P1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1Hl 
HSFC TWT 510, 040-A ORPIYER,B1W1V1P1H1 
• 
15.000 
15.000 
15.000 
15.ClOO 
0.000 
0 •. 000 0.000 0.000 
0.000 O.OUO 0.000 
,. ';J 
SREF' 115.:57'00 SQ .IN. 
LREF' 3 •. 557'0' IN. 
BREF 5.21U1O IN. 
)(MRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE. BETA. DEGREES 
I DATA SET SyMBO!.. CONFr<;URATICIf<I DESCRIPTION ALPHA ELEVTR RUDDER RUOFLR REFERENCE I NF·OR MA TI ON (1052030) 9 DATA NOT AVAILABLE FOR ALI. CONDITIONS 15 .• ClOO SRE". 115.3700 SQ .IN. (1052025) HS"-C TWT 51P, 040-10 ORBITER,81W1P1Ml 1!1.000 0.000 LREF 3.15570 IN. (1052023) 8 DATA NOT AVAILABLE FOR ",1.1. CoNDITIONS 1!1.000 0.000 0.000 0.000 BREF 5.1:920 IN. (£52016) MSFC TWT 510, 040-10 ORBITER,B1W1V1P1Hl 15.000 0.000 0.000 0,000 XMRP 5.2070 IN. yHRP 0.0000 IN. ZHRP O.GoOO IN. SCAL~ 0.0060 
MACH 0.800 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION AL.PHA EL.EVTR RUDDER RUDFL.R REFERENCE INFORMATION 
(A520~O) () MSFC TWT 510, O4o-A ORBITER,S1 
(A52025) Zl MarC TWT 5'0, 040-A OR9ITER,B1W1P1Ml 
(A'2025) ~ ~SFC TWT 510, 040-A ONBITER,B1W!V1Hl 
(£52016) [J HaFe TWT 510, 040-A ORBITER,B1W1V1P1M1 
15.000 SREF 18.%1700 S'LIN. 
15.000 0.000 LREF 5.6570 IN. 
15'.000 Cl.ooo 0.000 0.000 9REF 5.2920 IN. 
15 .000 0.000 0.000 0.000 xHRP 5.2070 IN. 
YNRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 0.905 SCAL.E 0.0060 
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OA TA Sf:T SyMBOL 
(A520:50) 
(A.5202.5 ) 
(A'202:5) 
CE52(16) 
~ 
8 
MACH 
I . . . • • I I I • I • I • I • .. 
. 
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~ ~ 
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SIDE SLIP ANGLE, BETA. DEGREES 
CONFIGURATION DESCRIPTION 
DATA NOT AVAILABLE FOR ALL CONDITIONs 
MSFC TWT 510, a.O-A ORBITER,B1W1P1Ml 
D"ATA NOT AVAILABLE FOR ALL CONDITIONS 
MSFC TWT 510, a.O-A .ORBlrER,B1W1V1P1H1 
'"' ,~, ';'.'~ t 
ALPHA 
15.000 
15.000 
15.00,0 
"15.000 
ELEVTR RUDDER RUDF'kR 
0.000 
0.000 0.000 0.000 
0'.000 0.000 O.OGO 
REFERENCE X NF'ORMA TI ON 
SREF' 16.5700 SO. IN. 
LREF :5 .6570 IN. 
8REF 5.;:920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL ALPHA I::LI::YTR RUDDER RUDFLR RI::FERENCE INFORMATION 
(10'2030' 
("52025 ) 
("'2023 ) 
(E'5 201 fS ) 
~ 
8 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-'10 ORBITER,Sl 15.000· $REF 16.3700 SQ.IN. 
MACH 
HSFC TWT 510, 040-10 ORBITER,B1W1P1Hl 
H8FC TWT SID, 04G-A ORBITI::R,B1W1Y1MI 
M8FC TWT 510, 04U-A OREJTER,B1W1V1P1Hl 
i.les 
• /' ;,/ 
''''_'., '~d ,., 
15 .000 0.000 
$5.000 0.000 
15.000 0.000 
0.000 0.000 
0.000 0.000 
LREF S.~57Q IN. 
8RE~ 5.2e20 IN. 
XHRP 5.2070 IN. 
Y~R~ 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE o.ooeo 
~ 
J) 
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SIDE SLIP ANGLE. BET~, DEGREES 
DATA SET SYMBOl. CONFl~UR"TION DESCRIPTION 
AL.PHA EL.EVTR RIJDDER RIJOFLR REFERENCE 1 NF"cx:tMA T1 ON 
(,.!!Z030 1 ~ MSFC TWT 510, 040-1. ORBITER,Bl 15.000 
SREF 16.3700 SSI. ItL -, 
(A5Zo25 ~ MSFC TWT l510, 040-1. ORBITER,B1W1P1Ml 111.000 o.o
oa LREF 3.6570 IN. 
(A52oZ5) 8 DATA NOT AVAlL.A"LE FOR AL.l. coNe 1-1100& 15.000 0.000 0.
000 0.000 BREF" '.·!I!920 IN. 
(£52016) MSFC TWT !ll0, 040-1. ORSITER,B1W1V1P1Ml 15.000 0.0
00 0.000 0.000 XMRP 5.2070 tN. 
YHRP D.ooao IN. 
ZMRP 0.6000 IN. 
MACH 1.466 
SCAL.E 0.0060 
" 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA 5£T SYMBOl.. 
(1.52030) 0 
(1.5202') Zl 
(1.52023) 8 
(1'.:52016) 
MACH 
CONFI~URATION DESCRIPTION 
HSFC TWT 510, 040-1< ORBITER,B1 
HSFC TWT 510. 040-A ORBITER,B1W1P1Hl 
HSFC TWT !lID, 040-1< ORBITER,B1W1V1H1 
H:lFC n"T 5!0, 040-1< ORBITER,B1W1V1J>1Ml. 
" 
.........f:l.;,,_ ... ~. ",--~';'.~,. ~~.:." •• 
<, 
ALPHA 
15.1l00 
15.000 
15.000 
15.UOO 
EL.EVTR 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFL.R 
0.000 
0,000 
REFERENCE INFORMATION 
SflEF 16.3100 SQ·.IN. 
L.REF 8.6510 IN. 
BREF 5.2Q20 IN. 
XHRP 5.2010 IN. 
YHRP 0.0000 IN. 
ZHRP O.~OOO IN. 
SCAL.E 0.0060 
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SIDE SLIP ANGLE, BETA, DEGREES 
o,.,ri. SET SYMBOL. CONFl GURA TiON DESCRIPTION AL.PHA EL.EVTR RUDDER RUDFL.R REFERENCE INFORMATION 
'A52030) 9 MSFC TWT !lID, ~O-A ORBITER,B1 1!I.000 SREF 115.3'T00 SQ. IN. ,,.,520:25 ) MSF'C: TWT !lID, 040-4 ORBrTER,B1W1P1Ml 15 .000 0.000 L.REF 3. 15 !I 'TO IN. 
,,.,!l2023) 8 DATA NOT AVAIL.ABL.E FOR AL.L. CONDITIONS U.OOO 0.000 0.000 0.000 BREF 5.2$20 IN. (E!l201.6) MSFC TWT 510, 040-,10 ORBITER,61W1V1P1Hl :L!J .000 0.000 0.000' 0.000 XHRP 5.20'T0 IN. 
YHRP 0.0000 IN. 
ZHRf' 0.15000 IN. 
MACH ".959 SCAL.E 0.0060 
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DATA SET syHeoL 
(A520ll0) 
C A52025 ~ 
(A52023) 
(£52016) 
9 
8 
MACH 
•• 1t1S -.ltO -.15 -.10 
CoNFIGURATION DESCRIPTION 
MSFIC TWT 510, '040-A ORBITER,SI , 
MSFC 'rWT 510, 040-A ORBITER ,B1W1P1Hl 
MSFC TWT 510, 040-A ORBITER,B1W1V1Hl 
HSFC TWT 510, 040-A ORBITER,B1W1V1Pl;,,1 
0.601 
• 
-.OS .00 
LATERAL FClRCE 
ALPHA 
U.OOO 
15.000 
15 .000 
15.000 
"1;;.1 
-
o:::J 
· 
-
-
-
. 
.05 .10 .U • Ito. .es .lIO 
COEFFICIENT, CY 
1E:1.EVTR RUDDER RUDF"LR REFERENCE ENFORMATION 
SREF 16.3700 SQ.IN. 
0.000 LREF 3.6570 IN. 
0.000 0.000 a.ooo BREF" 5.2920 IN. 
0.000 0.000 0.000 XHRP 5.2070 I~. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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LATERAL Fc)RCE CClEFFICIENT, Cy 
CATA SET SYMBOL CONFIGURATION DESCRIPTiON AL.PHA EL.EVTR RUDDER RUOFLR REFERF.NCE I N FOR IU. T I ON 
(A52030) 
(A52025) 
(A52023) 
(£'2010) 
~ 
8 
MACH 
DATA NOT AVAILABL.E ~OR ALL CONDITIONS 
MSFC TWT !!lO, 040-A ORSITER,B1W1P1M1 
DATA NOT AVAIL.ABL.E FOR AL.L CONDITIONS 
MSFC TWT !!l0, 040-A ORBITER,BIW1V1P1Ml 
0.1100 
15.000 
15.DOO 0.000 
1,,000 0.000 'CI.OOO 0.000 
1!l.OOO 0.000 0.000 0.000 
SRE,," 115 3700 ~;C. PI. 
LREF" 3.657'0 !N. 
BREI" 5.;!1020 tN. 
XMRP 5 .~\l7U IN. 
'(NRF 0.0000 IN. 
ZMRi1 0.6000 IN, 
SCALE O.oo,go 
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DATA SET SYl'.eOt. 
(1052030) 
(1052025) 
(1052023) 
(E52016) 
9 
8 
HACH 
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.' 
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) VI ] 
ci Ilf 
. I . . 
- • I! II -.20 -.111 -.10 -.05 .00 .05 .SO 
.1' .I!O .30 
LATERAL FORCE COEFFICIENT. CY 
AI.PHA EI.EVTR RUDDER RUDFLR REFERENCE INFORMATION CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-10 ORBITER,at l' .000' SREF .16.3700 se.IN. 
HSFC TWT 510, 040-10 ORBITER,B1W1F1Hl 
HSFC TWT '10, 040-10 ORBITER,B1W1Vl~~ 
HSFC TWT 510, 040-10 ORBITER',B1W1V1PlIH 
0.905 
1'.000 
1'.000 
15.000 
0.000 
0.000 0.000 
0.000 0.000 
1-REF 3.6'70 IN. 
0.000 BREF 5.2920 IN. 
0.000' XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCAL~ 0.0060 
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..... 
~ 
-.OZ 
< 
>-
-.0:5 
. 
-.04 
-.))0 
OArA SET SYMBOL. 
'A52030) 
'A52025) 
'A'2023 ) 
(E52010) 
~ 
8 
MACH 
. . • . " . 1 · · • 
. I • . . , • • 
-
I -
-
-
-
-
I -
I ) ( 
j) /" .a--8 j /EY' 
.... 
-~ ~ - V-- -s-~ ~ 13 -c::r ) 
-I V I I ) 
I 
• • 
-.1l0 -.15 .... 10 -.05 .00 .05 .Sll • ss 
LATERAL F~RCE C~EFFICIENT. CY 
COHFIG-URATIOH OESCRIPTlON 
DATA NOT A.VAIL.ABLE FOR AL.L CONDITIONS 
HSFC TWT 510, 040-A ORBITER,81W1P1H1 
DATA NOT AVAILABL.E FOR ALL. CONDITIONS 
MSFC TWT 510, 040-A ORBtTER,B1W1V1P1Ml 
0.1ng 
AL.PHA 
15.000 
15 .000 
15.000 
15.000 
ELEVTR 
0.000 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
i 
-
. 
.Ilo 
.Il' .:so 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6'70 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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.a. 
.04 
r. 
(J) 
.... 
X 
< 
>- .Oll 
0 
0 
!D 
'-J 
Z 
.02 >-, , 
\oJ 
r-
Z 
W 
.01 
..... 
U 
..... 
LL. 
LL. 
W 
0 .00 
u 
r-
Z 
w 
L 
-.01 0 
L 
(!) 
Z 
..... 
3: 
< 
-.02 
>-
-.oa 
-.04 
-.ao 
OATA 
(1.'2030) 
(A'202' ) 
(A'2023) 
(E'2016) 
. , r-;-, , • , • • •• • • • • . . . 
-
-
I · 
~ 
vf · 
W I be" l/ 
V~ ? ~ -~ i 
~ · 
1-0 .. .,. ~ ~} 
A. ~ V · v 
/ / -
&.;0 
-
..L -'- .. L 
..L..L .J.. • ~ 
-.20 -.15 -.10 -.05 .00 .05 .10 .15, .• 110 .25 .30 
LATERAL F~RCE c~EFFrCIENT. CY 
ELEVTR RUDDER RUDFLR REFERENCE' INFORMATION CONFI~UR4TION DESCRIPTION 
HSFC TWT 510, 0.0-4 ORBITER,B1 
ALPHA 
15.000 
15.000 
15.000 
15.000 
SIlEF 111.37'00 SQ.IN. 
MACH 
M,FC TWT 510, o.O-A ORBITER,Bl~IP1Hl 
HaFC TWT 510, o.O-A ORBITER,81Wl.V1Ml 
MSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
1.195 
0.000 
0.000 0.000 0.000 
·0.000 0.000 O.OOD 
. ,. - " 
,~~ ... ;~ ~$?f·,r~~·~'·"'·"·"·'·:·:·"·"''''''"":>2·' :;.., ~'''"- ,- ~ ,,,"-"' :;. 
LREF 3.557'0 IN. 
BREF' 5.2920 IN. 
XMRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP O.SOOO IN. 
SCALE O.OOSO 
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CGNFIGURATI~N BUILDUP AT 15 DEGREES ANGLE ~F ATTACK, LATERAL-OlRECTIGNAL 
,D. , 
.DS 
,04 ,.... 
(J) 
...... 
X 
< 
>- .011 
0 
0 
CD 
I..J 
Z 
,Oil >-
U 
I-
Z 
W .01 
...... 
U 
...... 
lJ.. 
lJ.. 
W 
0 .00 
U 
I-
Z 
W 
:E 
-.01 0 
:E 
(!) 
Z 
...... 
3: 
-.02 
<: 
>-
-.OS 
-.04 
-.lIID 
, 
[jATA SET SyMBOL. 
IA52030) 
(0452025 , 
(0452023 ) 
(E52016 ) 
9 
8 
HACH 
• , I . . . . . 
, 
I 
• • . 
I 
f'::'\ 
/ r-I # V ~ ~ 
h V V 
~ ;? .,.,-" 
~ v; v 
/ V 
, 
-.20 -.is 
CONFIGURATION DESCRXPTION 
MSFC TWT 510, 0.0-.4 ORBITER,Bl 
-.10 
HSFC TWT 510, 0.0-,1. ORBITER,81W1P1Ml 
DATA NOT AVAIL.ABL.E FOR AL.L. CONDITIONS 
MSFC. TWT 510, 0.0-,1. ORBITER ,B1W1V1P1Ml 
1.466 
-.05 
LATERAL 
I 
.00 
FORCE 
AL.PHA 
15.0013 
U.OOC 
1'.01313 
15.01313 
.05 .10 .15 
COEFFICIENT. CY 
ELEVTR RUDDER RUOFL.R 
0.13013· 
0,000 13.000 13.000 
13.1300 0.131313 13.000 
• 
, . .. , . 
-
-
-
-
-
-
I 
.EO .30 
REFERENCE I:NFORHA TI ON 
SREF 16.:nOO SQ .IN. 
LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP ~.2070 IN. 
YHRP 0.00130 IN. 
ZHRP 0.60013 IN. 
SCAL.E 0.0060 
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• oe I . . .. . , • I •• • I' I . . . ,-
I 
.0. 
.a. I 
""' (J) 
..... 
x 
< 
>- .oa 
Cl 
0 
en 
~ 
~ .Oll! 
r-
U 
I-
Z 
lLl .al 
...... 
U 
..... 
I.J... 
I.J... 
W 
0 .00 
U 
I-
Z 
W 
1: 
-
./ 
~ ~ r ~ y 
W V , 
~ ~ .Jt. 
-.OS 0 
L 
'(!) 
Z 
..... 
3: 
-.02 
~ ~ r? e11t 
< 
>-
-.oa 
-.a. 
-.ltO 
DATA SET SYMBOL 
(A52030) 
(A5Z025 ) 
(1152023 ) 
(£520115) ~ 
//i V 
I 
-.25 -.20 -.15 
CONFIGURATION DESCRIPTION 
HsFC TWT 510, 040-A ORBITER,Sl 
-.10 
HSFC TWT 510, 040-A ORBITER,91W1P1Hl 
HSFC TWT 510, 040-A ORBITER,91W!V1Ml 
HSFC TWT 510, 040-A ORBITER ,B1W1\'lP1Hl 
HACH 1.972 
. 
-.05 .00 
LATERAL FORCE 
ALPHA 
15.00n 
15.001l 
15 .000 
15.000 
-'-
.05 .10 .:1.5 
COEFFICIENT. CY 
ELEVTR RUDDER RUDFLR 
0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
.. ... . . 
~ 
-
-
-
~ 
-
-
. 
.I!D .25 .30 
REFERENCE INFORMATION 
SREF 16.3700 sa.IN. 
LREF' 3.651'0 IN. 
BREF !I.2$120 IN. 
XMRP 5.2070 ~N. 
YHRP 0,0000 IN. 
ZHRP 0.15000 IN. 
SCALE O.OOliO 
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.ae , , ~~ 1 ' 
, , , 
• .. . 
-T 
.01 
.04 
..... 
(/) 
..... 
X 
< 
>- .011 
0 
D 
m 
...... 
-
Z 
.tla >-
W 
t-
Z 
W .01 
...... 
W 
..... 
lJ.. 
lJ.. 
W 
D .00 
W 
t-
Z 
W 
::r: 
~¥J ¢ 
~ 6ft 
--4 ~ d 
-.01 D 
1: 
(!) 
Z 
..... 
, l? 
~ 
-.02 
< 
>-
-.011 
-.04 
-.110 
OA TA SET SyM80L. 
(A52030) 
(A52025 ) 
(A52023) 
(E52016) 
9 
8 
MACH 
. . 
- .Iell -.20 -.115 
CONFIc;URATlON DESCRIPTl,ON 
HSFC TWT 510, 040-A ORBITER,Sl 
- .10" 
HSFC TWT 510, 040-A ORBITER,B1W1P1Ml 
DATA NOT AVAIL.ABL.E FOR ALL CONDITIONS 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
-.015 .00 
LATERAL FORCE 
ALPHA 
15.000 
115.000 
HI.OOO 
1,5.000 
.015 .10 
COEFFICIENT. 
ELEVTR RUDDER 
0.000 
0.000 0-.000 
0.000 0.000 
f T. -T --.- , 
" 
· 
· 
· 
· 
· 
· 
-
-
-
-
-
-
-
. 
.15 .20 .25 .:so 
CY 
RUDFL.R REFERENCE INFORMATION 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
0.000 BREF 5.2Q20 IN. 
0.000 XHRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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CONFIGURATI~N BUILDUP AT 30 DEGREES ANGLE t1F ATTACK, LATERAL-DIRECTIONAL 
" 
• • • 
. r-'t-, 
• 
• . --r-1' . • • -r • • • • 
· 
-
· 
.10 
~ 
.1,lI 
r-
u 
• 
~ .10 
Z 
W 
...... 
U 
...... 
IJ... .05 
I • 
...... 
w 
0 
U. 
.00 
W 
U 
a:: 
0 
IJ... 
•.• 05 
....J 
-
u...;"...: ~ ~ · 
~ ~ · 
.... ~ 
~~ ~ r~~ · 
~~ ~ ~ -, 
""-..A 
~ --
< a:: 
w 
~ 
-.10 " 
~ 's.. · 1-0.. 
< 
....J 
-.111 
-.2U 
- .1!5 
-.lIO 
-12 
DATA SET SYMBOl.. 
(A52031) 0 
(C52044) ~ 
MACH 
" 
-10 - . - IS - 4 - 2 o 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFIGURAT1ON DESCRIPTION 
MSFC TWT 510, 040-11 ORBITER,I31 
MSFC TWT 5S0, 040-A ORBIT~R,B1W1V1P1Ml 
1.063 
ALPHA ELEVTR RUQDER 
30.000 
30.000 0 •. 000 0 .• 000 
""" 
~ 
~ -~ 
-cI 
· 
· 
I . 
• 10 
RUDFLR REFERENCE INFORMATION 
SREF 16.3700 Sa.IN. 
0.000 LREF 3.6570 IN. 
BREF 5.~a20 IN. 
XMRP 5.1:070 IN. 
VMRP 0.0000 IN. 
ZMRI1 0.6000 IN. 
SCALe o.ooso 
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C~NFIGURATION BUILDUP AT 30 DEGREES ANGLE DF ATTACK. LATERAL-OIRECTI6NAL 
• ao - J - r r • • • . . , • • 
••• 
•• 0 -, 
.1. IS 
-
>-
U I 
I- .1.0 
Z 
W 
0-. 
U 
...... 
U. .01S 
!.L 
W 
0 
U 
.00 
W 
U 
~ 
0 
lJ.. 
I. ~ ( ~ ~ 
~ "l:r---:f N k::::::: I t:-__ ! ---1 ~ ~ I ~ 
-.05 
...J 
< ~ 
~ .......:--
"""'"'1 ~ 
W 
I-
-.t.0 
< 
....i 
-.t./S 
-.20 
- .215 
-.ISO I 
-u: 
- II - 6 
- " - 2 o G 10 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET ~YHBOL CoNFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFORMATION 
· 
· 
· 
· 
· 
· 
· 
· 
-
-
-
-
12 
(A52031) () HSFC TWT '10, 040-10 ORBITER,Sl 
(C520~4) LS HSPC TWT '10, 040-A ORBITER,B1W1V1P1Hl 30.000 SREF 16.3700 SQ.IN. 30.000 0.000 0.000 - 0.000 LREF 3.6570 IN. 
BREI" 5.2920 IN. 
XHRP !j. 2070 IN. 
YHRP 0.0000 IN. 
'.- ZHRP 0.6000 IN. 
SCALE 0.0060 
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. . . ., . . . . . . . J , • • . ,"1 
1 
.0' l 
... 
. ~ , ................ -
r"\ 
(J) 
...... 
X 
· < 
· 
>- .aa 
0 
0 
ID 
'-' 
Z 
.alt >-
U 
I-
Z 
W .01 
...... 
U 
..... 
I.i.. 
u.. 
W 
0 .00 
U 
I-
Z 
W 
1: 
-.01 0 
1: 
t!) 
Z 
..... 
~ -.02 
< 
>-
~ r ~ 
..... ~~ , . ~. 
'~ 
r---. 
-~~ 
-
~ 
~ ~ ~ ~ ~ 
~ ............ ~" ~ r-...fl. ~ . 
---...... ~ ~ · 
-.alO 
-.04 LJ. -I.' _.L • . . 
-II! 
-10 
- " - IS - -4 - z a • • 10 lit 
SIDE SLIP ANGLE, BETA. DEGREES 
DATil SET SyMBOl. CONF'IGURATIONDESCRIPTlON 
(A5:l!031) () HSFC TWT 510, 040-1. ORBITER,81 
(C520'44) ZS MSFC rWT 510, 040-1. ORBITER,81W1V1PHI1 
ALPHA E'LE.VTR RUDDER .RUDFLR ~IEFERENCE INFORMATION 
30.000 SREI~ 115.3700 SQ.IN. 
30 •. 000 0.000 0.001) 0.000 LREI' 3,41570 IN. 
BREI'.' ~ .I!IU:tJ IN. 
XHRP 5.20'10 IN. 
YMRI> o.q.ClJo IN. 
ZMRP a.eaoo IN. 
SCALE 0.00.0' 
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C~NFIGURATI~N BUILDUP AT 30 DEGREES ANGLE t1F ATTACK. LATERAL-DIRECTIONAL 
' . 
. r-;r- .. r I • • . . . . • ' , , • • • I 
-t, 
.04 
.0. . " 
i 
.DlI 
.0:1. 
r. 
t,~ 0 I . ~-.... I 
""Iii ~ ~ ~~ 
.00 
-.0:1. 
-.02 
~~ ~ ~ 
-., ~ ~ ~ 
~ ..... 
-.OZt 
, _._ ...I.. 
-.04 
-Ui! - .. 
- I: - . so -:1.0 - e o • 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SyMBOL CONFI~URATION DESCRIPTION ALPHA EL.EVTR RUO.OER RUDFL.R REFERENCE I NFORMA TI ON 
• 
. 
-
-
~ 
~ 
-
-
~ 
-
-
12 
(A52031) () MSFC TWT 510, 040-A ORBITER,Sl lIO.OOO SREF 16.3700 SQ.IH. 
(C520",,",,) n MSFC TWT 510, 040-A ORBITER,B'lW1V1P1Ml 30.000 0.000- 0.000 0.000 L.REF 3.657'0 rH. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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.oao . . , . . . . "1 , , . . . 
.0.' 
,oao 
,OilS 
,ala 
A 
-'~ 
"" ~ I 
...--
,oolS ~ I ~ ~ 
. . 
· 
-
· 
· 
-
-
-
· 
· 
-€) 
t-
Z 
W ,000 
..... 
~:~' ~-J La---" ~ b. --
----e-
~ 
-............ 
.... 
U 
..... 
lJ.. 
lJ.. 
W -.ODIS 
0 
U 
t-
Z 
-.010 W 
l: 
0 
::E 
l!) -.019 
Z 
..... 
-' 
-' 0 
-.020 ~ 
~ ~ · t--e-- · .. 
- I~ ~ · "'-.A ~ · 
!'v. -
~ · 
~ 
~ 
-
-.029 
-.030 t I .. L 
-lit -10 
- e - e - 4 
- 2 o • 10 U! 
SIDE SLIP ANGLE. BETA. DEGREES 
DATASET SyH60L CONFIGURATION DESCRIPTION 
(A52031) (] MSFC TWT 510, C.\40-A ORBITER,B1 
(C52044) Zl MGF'C TWT !ll0, 040-A ORBITER,B1W1V1P1Ml 
ALPHA EL.EVTR RUDDER RUDFL.R REFERENCE INFORMATION 
30.000 BREF lG.3700 SGI.IN. 
$O,OOil 0.000 0.000 0.000 LREF 3,0570 IN. 
BREF 5. &920 IN. 
XHRP 5.2070 HI. 
YMRP 0,0000' IN. 
ZMRP 0.8000 IN. 
SCAL.E o.OOSO 
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ClJNFIGURATI~N BUILDUP AT 30 DEGREES ANGLE OF ATTACK, LATERAL-OIRECTI6NAL 
.oao , I . I • • J '-'-jT 
• oa5 
• at .... 
.aul 
.aiO 
.005 
~ ~ 
~ ~ 
t ~ 
I'" "li ~ I I- P 10.. - ""'" .- I-' .... 
.000 
-.0011 
-.010 
-.Ot5 
-
,.. 
.... ~ L:~ ... .... ~ 
"" ~ 
~ ~ 
~ ~ 
-.020 
-.oa5 ~ 
-.0l!0 
-Ul: 
. 
-. - . - 4 - 2 a • • 10 
SIDE SLIP ANGLE. BETA. DEGREES 
EI..EVTR RUDDER RUDFL.R REFERENCE INFORMATION 
, -
. 
-
-
-
-
. 
III! 
DATA 5£.T SYMaOL 
(A!l2031) 0 
(C!l20."") n 
CONFlGURATlOtJ O~SCRiPTION 
MSFC TWT g10, ~O-A ORBITER,S! 
ALPHA 
30.000 
30.01l0 
SREF 16.3700 SQ.IN. 
MSFC TWT 1110, ~O-A ORSITER,DiW1V1P1Ml 0.000 0.000 0.000 L.REF 3.6!170 IN. 
&REF' 5.2i120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
MACH SCALE 0.0060 
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r I , I ., T, , , , , , 
"' " , 
."' • I , f ' · · · T ~T • . . . , ~T • , "' 
· 
· , . I 
· 
'"fl~ 
M 
(J) 
.-. 
x 
< 
>- .0. 
~ 
I ~ ~ 
V1 ~ · 
V I · · J2/ 
/ 
V l/ -
,V [7 --
II 
r 
Cl 
0 
Q) 
r 
\.J 
z 
.011 >-
U 
. 
I-
Z 
lLI 
.01 
.... 
U 
...... 
lJ.. 
lJ.. 
lLI 
0 .00 
U 
I-
Z 
lLI 
I: 
-.as, 0 
I: 
(!) 
Z 
..... 
3: 
-.02 
< 
>-
-.O~ 
\ 
-
· • , 
.;.",,!l -.04 
-.ae -.211 -.20 
-.111 
-.10 -.011 .00 .05 .10 .1Ut .eo .25 .50 
LATERAL FClRCE COEFFICIENT. CY 
DATA SET SY,HBOL CONFIGURATION DESCRIPTION 
(".520:51) [.) HSFC TWT 510, 040-1. ORBITER,B! (C520~4) ZSHSFC TWT 510, 040-1. ORBITER,B1W1V1P1M1 
ALF'HA ELEVTR RUDDER RUoFLR REFERENCE INF~HATION 
30.000 SREF 1&.3700 sa.IN. 
30.000 0.000 0.000 0.000 LREF' 3.651"0 IN. 
BREF 5.2e20 IN. 
XHRP 5.2010 IN. 
YHRP 0.0000 IN. 
ZHRP 0.&000 IN. 
SCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT 30 DEGRE£S ANGLE ~F ATTACK. LATERAL-DIRECTI6NAL 
.DD 
.04 
t'""I 
(J) 
.-. 
X 
< 
>- .aa 
Cl 
I'::) 
CD 
u ~ 
Z 
.aa >-
U 
.. 
f-
Z 
W .a1 
..... 
U 
.-
u.. 
u.. 
w 
I'::) .ao 
U 
t-
Z 
W 
L 
-.01 I'::) 
L 
0 
Z 
..... 
~ 
-.a2 
< 
>-
-.aa 
-.a4 
-.210 
DATA SET SYMBOL 
(A520~1 ) 0 
( CfJ :!044 ) z:s 
MACH 
, , , , , , , , , 
-. 
1 // 
. W / 
" 
v 
~ ~ 
-
-.25" -.20 -.i!! -.10 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A OReI TER , B1 . 
MSFC TWT ~1D, 040-" ORBITER,B1W1V1P1Ml 
. . 
-.05 .00 .D!! .10 .15 
LATERAL FORCE COEFFICIENT. CY 
ALPHA 
50.000 
lIO.OOO 
ELEVTR 
0.000 
RUDDER RUOFLR 
0.000 0.000 
T, , , ~~ J , 
. 
. 
-
-
-
-
-
-
-
-
-
-
-
. 
.eo .R5 .SO 
REFER~NCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.e57n IN. 
BREF '.2920 IN. 
XMRP 5.2070 IN. 
TMRP 0.0000 IN. 
ZMRP o.eooo IN. 
SCALE 0.0060 
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C~NFIGURATI~N BUILDUP AT 4S DEGREES ANGLE ~F ATTACK. LATERAL-DIRECTIONAL 
••• 
I . • • • . , . • • -T -T • I ~ I I . 
· 
1. · 
· 
. 
• aD 
· 
.SII " 
>- · 
U 
· 
• 
I- .sa 
Z 
W 
...... 
U 
...... 
lL. .as 
lL. 
W 
0 
U 
.00 
W 
U 
0:: 
0 
lL. 
-.a5 
...J 
< 
"to-
e ~ I~ ~ ~ ~ 
--
-
~ ~ ~ ~ ~ 
~ ~::: ~ ~ ~ · 
~ ~ 
0:: 
w 
I-
-.so 
< 
..J , 
-.S5 
~ 
--,.co. 
. 
-.25 
. . J - • . .. 
-.ao 
-S2 -so 
- II - . - 04 - 2 a 2 4 e • lD 12 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA S&T SYMBOl.. COiIIF'lC;URATIOiII DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INFQftHATlON 
(A52032) () HSFC TWT 510, 010-A ORBITER,B1 
(A52045) Zl HSFC TWT 510, 04D-A ORBITER,B1W1V1P1Hl 45.000 SREF HS.3700 SQ. IN. 045.000 0,000 0.000 0.000 LREF' 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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(J) 
..... 
X 
< 
>-
Cl 
0 
CD 
\.J 
Z 
>-
U 
I-
Z 
W 
..... 
U 
..... 
lJ.. 
lJ... 
W 
0 
U 
I-
Z 
W 
1:: 
0 
1:: 
(!) 
Z 
..... 
::r. 
< )-
U' 
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C~NFIGURATI~N BUILDUP AT 45 DEGREES ANGLE GF ATTACK. LATERAL-DIRECTIONAL 
.0. , , I I I • • . , . I , , 
.04 
" 
.D3 
.De 
.01 
.Ob 
-.01 
-.D2 
[ ( ~ ........ , I i L I I 
l:::i t. ~ ~ ~ 
~ ~ ~'1 ~ .... 
...... ~ ~ ~ ~ ~ ~ ~ 
~ ~ 
-.03 
• ' . 
-.04 
-ur - . -10 
- e - .. - Ii! o 2 e • .. 1D 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SyMBO~ CONFIGURATION OE~CRIPTION ALPIiIA ELEVTR RUDDER RUDF"LR REFERENCE' I NF'ORHA T1 ON 
-
-
e 
· 
· 
-. 
--
· 
-
-
-
-
-
-
12 
(A!l20~2) () MSFC TWT '"0, 040-A ORBITER,B1 
(A!l204') Zl MSFC TWT '"0, 040-A ORBITER,B1W1V1P1M1 
.. , .000 SRE!" 16.3700 SA .IN. 
~'.DOO 0.000 0.000 0.000 ~REF 3.6!170 IN. 
OREF' '.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
Z~RP O.GOOO IN. 
SCA~E o.ooeo 
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CONFIGURATI~N BUILDUP AT 45 DEGREES ANGLE GF ATTACK. LATERAL-DIRECTIONAL I 
I • • 
, , .. 
.... I · · · • "T"T"T 'y , , , • "T 
.aao 
,... 
(J) 
...... 
X .015 
< 
>-
0 
0 
.010 
a:l 
'-' 
-l 
a:l 
.'005 U 
. 
I-
Z 
f. 1"'-
~ 
'" ~ 
'" ~ 
'" 
~ ~ !... 
W 
.000 
...... 
U 
..... 
IJ.. 
IJ.. 
W -.005 
... i-J 
(; .. ... ... K~ " 
0 
U 
I-
Z 
-.010 
~ ~ 
W 
l: 
0 
1: 
t!) -.015 
Z 
...... 
-l 
,-l 
0 
-.020 ~ 
-.025 
-.aao . . 
-II: -10 
- IS 
- IS - 4 - z' o 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL. CONFIGURATION DESCRIPTION 
(A520~2) () M5FC TWT 5S0, 040-04 ORBITER,B! 
(04520.5) 2l MSFC TWT '10,040-4 ORBITER,B1W1V1P1Ml 
AL.PHA 
45 .000 
.... '.000 
EI.I::VTR RUDDER 
0.000 0.000 
. 
· 
"-
· 
· 
· 
I.... ..... P ... ~. 
· 
"" '" 
" 
-
~. 
~ f\ 
. 
-. 
• to 12 
RUDFL.R REFERENCE INFORMATION 
0.000 
SREF 
L.REF 
8REF 
XMRP 
YHRP 
ZMRP 
SCAL.E 
le.~700 
3.8570 
5.2920 
5.2070 
0.0000 
o.eooo 
0.0050 
PAGE 
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CONFIGURATION BUILDUP AT 45 DEGREES ANGLE DF ATTACK, LATERAL-DIRC{TIONAL 
-
." 
.-'~·l 
! 
.01 
.04 
/'" .. 
CJ) 
.-
X 
< 
>- .011 
Cl 
0 
CD 
'-' i 
Z 
.0. >-
U 
. 
I-
Z 
W .01 
..... 
U 
..... 
l.L.. 
LL 
W 
0 .00 
U 
I-
Z 
IJJ 
,-L 
-.01 0 
1: 
(!) 
Z 
..... 
3C 
-.02 
< 
>-
-.as 
-.04 
-.110 
DATA 5£T SYMBOL. 
("'2032) (] 
(A5 20",' ) Zl 
MACH 
, 
" 
r , r r r 
... , l' · • -T J 
I 
1/ 
V'/ ~ ) lip V 
, I [,«/ 
J ~ 
r£tf 
- .elS -.20 -.10 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,Bl 
MSFC TWT 510, 040-A ORBITER,B1W1V1Pl~1 
L._. 
-.Cl5 .00 .05 .10 .115 
LATERAL FORCE COEFFICIENT. CY 
ALPHA ELEVTR RUDDER RUDFLR 
45.000 
45.000 0.000 0.000 .0.000 
, 
• 
-T r ~ 
· l · 
--
· 
-
-
• ItO .25 .so 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5.2820 IN. 
XMRP 5.:070 IN. 
vMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT C1F CANC1PY "N LATERAL-DIRECTI~NAL CHARACTERISTICS AT 0 DEGREES ALPHA 
• ao , I , , . . . . . . , . . . . . . . 
••• - -
•• 0 
. 
• 1D 
>-
U 
.. 
I- .ta 
Z 
W 
.... 
U 
.... 
IJ.. .as 
IJ.. 
W 
0 
U 
.00 
W 
u 
a:: 
0 
IJ.. 
ill r~ -~ 
~ ~ -~ 
~ ~ -.. ~ 
~ ~ 
-.05 
-l 
< 
a:: ~ ~ w .1-
-.10 
< 
-l 
-.15 
-.20 
-.25 
-.aa i 
-12 
-so -. -. 
-" 
- 2 o 2 
SlOE SLIP ANGLE. BETA. OEGREES 
DATA SET !SyMBOL. CONFIGURAnON DESCRIPTION 
(05201' ) 0 MSFC TWT 510, 040-04 ORSI TER ,81.W1 V1P1H1 
(A52048' 2l ~1SFC TWT 510, 040-A ORsrTER,iuAW1V1P1Hl 
HACH 0.588 
f~ 
'.-' . 
ALPHA 
0.000 
0.000. 
EL.EVTR . RUDDER 
0.000 0.000 
0.000 0.000 
......, ~ ~ 
-
~ 
I 
• 10 
RUDFLR REFERENCE INFORHATION 
0.000 SREF 115.3700 SQ.IN. 
0.000 LREF 3.15!t70 IN. 
BREF 5.2g20 IN. 
)(HRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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W 
u 
a:: 
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-' 
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EFFECT ~F CAN~PY ~N LATERAL-DIRECTI~NAL CHARACTERISTICS AT 0 DEGREES ALPHA 
.10 I • I , I I . .. 
, , I I 
••• 
•• a 
.Sll 
.SO 
.as 
.aa 
-.as 
'4; ~ 
"'-
"'8 ~ 
""" 
'" ~L '. ~ ~ ~ : ~ ~, 
-."a ~ ~ 
-.ss --
-.20, 
, , 
• 
-.aa 
-SII! - .. -sa - II - II - 2 0, 2 fI • so 
SIDE SLIP ANGLE. BETA. DEGREES 
'JATA SET SYMBOl. CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE INF~MA TION 
· 
· 
· 
· 
· 
· 
-
-
-
-
· 
-
-
-
U! 
(D52015) () HSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A52048) II HSFC TWT 5tO, 040-A ORBITER,B1AW1V1P1Ml 0.000 0.000 0.000 0.000 SREF 115.3700 SQ.rN. 0.0,00 0.000 0.000 0.000 'LREF 3.15570 HI. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0,0000 IN. 
ZHRP 0.15000 IN. 
MACH 0.8~e SCALE 0.00150 
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EFFECT OF CANOPY ON LATERAL-OIREC1IONAL CHARACTERISTICS AT .0 DEGREES ALPHA 
•• 0 , , , , . , , , , , , , , 
-
••• . 
-
•• 0 
., .. 
>-
U 
• 
~ .&0 
Z 
W 
..... 
U 
..... 
lL. .011 
lL. 
W 
0 
U 
.CD 
W 
U 
a:: 
0 
lL. 
-.011 
..J 
< a:: 
w 
~ 
-.&0 
< 
..J 
A.. 
"'-
-
-... ~ -
" 
.. - ~ [ 1"'-.. I . 
1I\i ~ . -
~ -~ 
"'-.. 
-
~ --
~ --~ --
-.11S 
"" re -
-
- •• B ,., 
I I I I 
-ao -. - IS 
- " - 2 
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SIDE SLIP ANGLE. BETA, DEGREES 
DIITA S!:T 5VMI!I0I.. CONFl(;URATION DEsCrUPTION A~PHA EI.EVTR RUDDER RUDFI.R REFERENCl:: I NFORHA TJ ON 
(D~2015) () . MSFC TWT 510,040-11 ORSXTER,B1W1V1P1Ml 
(A5204.) ZS MSFC TWT 'lO, 040-11 ORBITER,BlI1W1V1P1Ml 0.000 0.000 0.000 0.000 SREF 116.31'00 "1.114. 0.000 0.000 0.000 0.000 l.REF :S.65TO IN. 
BREF 5.lI!tU!0 IN. 
XMRP 5.201'0 IN. 
YMAP 0.0000 IN. 
ZMRP 0.8000 IN. 
~ACH s.lee SCAI.E o.ooeo 
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EFFECT ~F CAN~PY ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT 0 DEGREES ALPHA .. 
.D8 I I I . . I I • I • I I I . I • I • 
I -~-I .at 
-
.Q.4 ,.... 
(J) 
.... 
X I -
< 
>- .aa 
0 
0 
CD I -
\oJ 
Z 
.alt >-
U I 
t-
Z 
W .Cll 
...... 
U 
.. 
iA IA 
-
ro- ~ 
-.... 
l.L. 
l.L. 
W 
0 .ao 
U 
~ p- -
-1J. ~ 
I-
Z 
W 
-~ ,... 
,.,. 
IN 
1: 
-.01 0 .-
L. 
(!) "~f 
Z 
-.... 
3: 
-.02 -, 
< 
>-
-.oa 
_. 
-
I I I . 1 .. L I . I I I 
-.004 -~:e - .. - 2 - e o 10 - . • 12 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFI~URATION DESCRIPTION AL.PHA ·EL.EVTR RUDDER RUDFL.R REFERENCE I NFORMA Tl ON 
(D~ZOi5) () MSFC TWT '10, 040-A ORBITER,B1W1ViP1Ml 
(A'ZO~a) Zl HIIFC TWT 5:1.0, 040-A ORBITER, BUWl V1P"M" 
0.01;10 0.000 O.OOD 0.000 SREF 16.3700 SQ .IN. 
0.000 0.0.00 0.000 0.000 L.REF 3.6570 IN. 
BRE!'" 5.2$120 IN. 
XMR~ '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCAL.E 0.0060 
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EFFECT ~F CAN~PY 6N LATERAL-OIRECTIDNAL CHARACTERISTICS AT 0 DEGREES ALPHA 
-
-I 
.04 ,.... 
(f) 
..... 
X 
< 
>- .0. 
0 
0 
CD 
\..J 
..,. 
'"'-
.OR >-
U 
I-
Z 
W .0:1. 
-U 
..... 
IJ.. 
lJ.. 
W 
0 .DO 
U 
I-
Z 
W 
L 
-.0:1. 0 
L 
(!) 
Z 
..... 
3: 
-.02 
< 
>-
-.oa 
-.04 
-:Lie 
DATA SET SYMBOL. 
(0'201' ) 
(AlS2C48) ~ 
"'ACH 
, , , , , , , , I I If , , I I I •• 
·T 
· 
· 
-
· 
A A ~ r-- ~ 
- I~ ,... r-{:" 1"11 ~ !I!! ~ .:: ~ ~ 
-
'i( .... ,... V- ...... A .~ ~ 
· 
-
. 
-
• I I I . . 
-:LO 
- CI - e - ... 
- 2 o It 10 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPrION 
NSFC .TWT 510, 040-A~BZTERleiW1VlplHl 
NSFC TWT 510, 040-A ~aITER,alAW1V1P1Hl 
0.8911 
ALPHA 
0.000 
0.000 
ELEVTR 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFL.R 
0.000 
0.000 
REFERENCE INFORMATION 
SREF 16.3700 Sa.IN. 
L.REF 3.6'70 IN. 
BREF 5.2920 IN. 
XHRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0060 
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EFFECT OF CANOPY ON LATERAL-DIRECTIONAL CHARACTERISTICS AT 0 DEGREES ALPHA 
.08 I I , , , , • I • 
-I 
I , • I . 
-
.D' 
.0" 
r-\ 
-(J) 
--X 
< 
>- .Oll 
Cl 
0 
CO 
~ 
Z 
.011 >-
U 
A 
-
..A:-:::;;. ~ 
A 
---
.. 
I-
Z 
W .01 
--U 
..... 
! IJ... 
IJ... 
W 
0 .DC! 
U 
I-
Z 
W 
:I: 
-.01 0 
1: 
(!) 
Z 
....... 
3: 
-.D&'. 
~ rS-- -~ -
V -/ 
~ V , Qt 
~ ""'" 
rY,"" . 
-
--BJe 
.-.. 
~ --
<: 
>-
-.Oll 
L ~.l. I i , 
-.0" 
-1111 -10 
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SIDE SLIP ANGLE,. BETA. DEGREES 
DATA SET _SYMBOl.. CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE i NFORMA T1 ON 
(052015) () MSFC TWT 5S0, 040~A ORBITER,BSWSV1PSMS 
(452048) ZS MSFC TWT 5sa, G~O-A ORBITER,B1AW1V1P1MS O.llOO 0.000 0.000 0.000 SREF 16.'1'00 SQ.IN. D.ClOO 0.000 0 .• 000 0.000 LREF :S.G51'0 IN. 
SREF 5.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZHRP O.GOOO IN. 
SCALE 0.0060 
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EFFECT DF CAN~PY 6N LATERAL-OIRECTI~NAL CHARACTERISTICS AT 0 DEGREES ALPHA 
-
• 010 , ! , , , , , , , " . -T , 
, , 
· 
.0.' 
· 
· 
.oaa , 
· 
,.... 
U') 
...... 
X .0iD 
< 
· 
>-
Cl 
D .cao 
CD 
"'-J 
-J 
CD 
.0011 U 
I --#I .f!. -
-, 
.... 
""'11!:: ~~ 
I-
Z 
W 
.000 
.-.. 
U 
...... 
lL.. 
"1:: ~ a.... -
1:~~ 
--
--g ~ b- 'A ~ -, A t"" ...... .... ioj 
-lL.. 
lJJ -.00', 
t!:) 
U 
· 
I-
Z 
-.010 W 
:E .' 
D 
L 
(!) -.OU 
Z -
...... 
-
-J 
-J 
D 
-.020 ~ 
-
-.Oll5 
-.0210 I I ~, I I . 
-u! -10 -. - .. - a o I! • to 
SIDE SLIP ANGLE. BETA, OEG~EES 
DATA SE"r SYMBOL CONFIGURATION DESCRIPTIoN 
(052015) 0 H&FC TWT S10, 040-A ORBITER,1B1W1V1P1Ml' 
(A920"1I) n; H8FC. T..,T SlD, 040-1\ ORBITER,B1AW1V1P1Hl 
ALPHA ELEVTR RUDDER RUOFL.R REFERENCE INF~MATi:oN 
0.000 0.000 0.000 0.000 SRoe:F' 16.3700 SQ.IN. 
0.000 0.000 0.000 '0.000 LR(.; 3.GS'?0 IN. 
BREF S.2 .... 20 HI. 
XHRP '.~070 IN. 
YHRP 0.0000 IN. 
ZHRP o.GOOO IN. 
SCALE 0.0060 
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EFFECT OF CAN~PY DN LATERAL-OIRECTIGNAL CHARACTERISTICS AT 0 DEGREES ALPHA 
.oao , 
• 0 •• 
.aao 
r'"'\ 
CJ) 
-. 
X .ala 
< , 
>-
0 
D 
.010 
CD 
'-J 
--l 
CD 
.005 U 
I-
Z 
W 
.000 
..... 
U 
....... 
l.L. 
l.L. 
W -.005 
D 
U 
I-
Z 
-.010 W 
l: 
D 
l: 
(!) -.015 
Z 
...... 
...I 
...I 
D 
- .oeo 0:: 
-.025 
-.OllO 
-12 
DATA SET SYMBOl. 
(052C.l15 ) ~ (A52048 ) 
MACH 
, , 'T , , , , I ' . . . , . 
~ 
j 
I.. 
../ ::r F" 
~ ... ~ ~ r./ v-- ill'" ~ .... ~ 
I . I 
-10 -0 
- 0 
- " - 2 o 2 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFtcrURATtON DESCRIPTION 
MSFC TWT 510', 040-" ORBITER ,B1W1V1P1Hl 
HaFC TWT l!I1C'1, 040-A ORBITER,B1AW1V1P1Ml 
0.e99 
ALPHA 
0.000' 
0,000 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
f , , I • I I • 
· 
· 
· 
.. 
· 
-
~ 
· 
-
~ ~ -
.A. 
lC:I' rc:o-
-
-
-
-
-
. 
• 10 Ul 
RUDFLR REFERENCE I NFORKA TlON 
0.000 SREF" 16',3700 SQ.IN. 
0.000 LREF 3.6570 IN. 
BREF 5.2920 IN. 
XHRP 5.:2.D70 IN. 
YHRP <i.0000 IN. 
zr~RP 0.6000 IN. 
SCALE 0.0060 
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EFFECT 11F CAN~PY ~N LATERAL-DIRECTI6NAL CHARACTERISTICS AT 0 DEGREES ALPHA 
.oao T 'r • , , , , , .. I • TJ T • J • 
, , , , 
•• 
· 
· 
.eMi -
A.. 
.oao 
r""\ 
CJ) 
.... 
X .Ol8 
< 
>-
0 
0 .0lO 
CD 
'-' 
-l 
CD 
.008 U 
t-
Z 
W 
.000 
..... 
U 
..... 
I.J.. 
I.J.. 
.W -.005 
0 
U 
t-
~ · " ~ 
~ 
"" 
-~ , -
~ --~ 
" 
-
~ . 
" 
, 
Z 
-.OlO 
W 
1: 
0 
1: 
~ ~ ~ (!) -.Ol5 
Z 
.... 
-l 
-l 
0 
-.OIEC ~ 
-.ozs 
.' , . . 
-lO -. - e 
- " - 2 
o z 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION OESCRIPTI~ 
(032015) f.) MSFC TWT 5S0, ~O-A ORBITER,B1W1V1P1Hl 
(A3Z048) Zl MSFC TWT SID, ~O-A ORBITER,B1AW1V1P1Hl 
AI.P!iA 
0.000 
0.000 
EI.EVTR 
0,000 
0.000 
RUDDER 
0.000 
0.000 
; . ,- ' . 
.,_~ ___ '~j_,=--_~'LJ",$.'~"_"":_' _~...f..~ ..... • ,.",;:~s?-,;,~,,,,:'l~*,,.,' ,' .. - .;. ...... _.,.,""'''''.''''': .,.';' __ u 
RUDFI.R 
0.000 
0.000 
~ ~ 
-
-
-
-
-
• 10 &2 
REFERENCE INFORMATION 
SREF' 
I.REF 
BREF 
XMRP 
YHRP 
;tMRP 
SCAI.E 
16.8700 
8.6570 
5.2920 
5.2070 
0.0000 
0.6000 
0.0060 
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SQ. IN. 
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IN. 
IN. 
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EFFECT ~F C"N~PY ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT 0 DEGREES ALPHA 
.DO . 
.al 
.0. 
f""\ 
(/) 
..... 
x 
< 
>- .all 
Cl 
0 
(D 
\oJ 
Z 
.alt >-
U 
t-
Z 
W .01 
..... 
U 
I-t 
LL 
LL 
W 
0 .00 
U 
t-
Z 
W 
1: 
-.01 0 
1: 
(!) 
Z 
I-t 
3: 
-.02 
< 
>-
-.0:5 
-.0. 
-.ltD 
DATA SET SYMBOL 
(052015 ) 
(1.5204& ) ~ 
MACH 
• • • • • • • . . • 
n.. A A L 
- ~ ~ .... 
~" ~ 
- :il 
-
-
• 
-.25 -,,20 -.15 -.10 -.05 .00 .05 .10 .15 
LATERAL FDRCE CDEFFICIENT. CY 
CONFIGURATION DESCRIPTION 
MSFC TWT !Ho, 040-A ORBITER,B1W1V1P1Hl 
NSFC TWT 510, 040-A ORBITER,B1AW1V1P1Hl 
ALPHA 
0.000 
0.000 
ELEVTR 
0.000 
P.ooo 
RUDbER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
• •• . • •• . 
-
-
-
-
-
-
-
-
-
-
_., 
_. 
.20 .Z!I .so 
REFERENCE INFOOMATION 
'REF 16.3700 SQ .IN. 
LREF' 3.8570 IN. 
8REF 5.2920 IN. 
XMRP $.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 1 N. 
SCALE 0.0060 
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EFFECT OF CANOPY ON LATERAL-DIRECTIONAL CHARACTERISTICS AT 0 DEGREES ALPHA 
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X 
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CD 
\"J 
Z 
• oa >-
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I f.--~---f..--.-.. ,...----. 
U 
t-
Z 
W .01 
..... 
U 
...... A A 
U. 
U. 
W 
0 .00 
U 
~ 
z 
'"'" ~~ ~ ' .. ~~~~ r-.y ..A A. ' ", .';.b"~rf'" . ,,,~-,. 
I""" ~ I, ... .....,.:.,.. ~~ 1'5.! 
W 
I: 
-.01 0 
I: 
(!) 
Z 
..... 
3C 
-.D2 
< 
>-
. 
-.oa 
-
. . I I I I • •• • . 
-.04 
-.ao -.05 -.1IS -.10 -.11:5 -.1t0 .00 .DS .10 .15 
LATERAL FORCE CcrEFFICIENT. CY 
DATA SETSYHBOl. CONFIGURATION DESCRIPTION 
(052015 ) 
("520415 ) 
o MSF'C TWT 510, 040-A ORBITER.B1W1V1P1Hl. 
Zl MSF'C TWT 510, 040-A ORBITER,B1AW1V1PlPU 
HACH o.agg 
!~.\ 1'l' 1 
'," < " 
.~}.-
ALPHA 
0.000 
0.000 
ELEVTR 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOF'LR 
0.000 
0.000 
• T ~ . • rT'"T-~ 
. 
-
-
-
-
-
-
-
-
,,"' ---~ 
-
. 
-
-
-
• itO .es- .30 
REFE~ENCE INFORMATION 
SREF 16.3700 sa.IN. 
LREF 3.6570 IN. 
BREI'" 5.2820 IN. 
XHRP '.e070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.15000 IN. 
SCALE 0.0060 
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EFFECT ~F CAN~PY 6N LATERAL-DIRECTIONAL CHARACTERISTICS AT 0 DEGREES ALPHA 
.00 
.04 
.all 
.at 
.a1 
.ao 
-.a1 
-.02 
-.os 
-.04 
=.iib 
I 
HACH 
r , , • 
, , . , . , , . ,. , 
A 
~ i-.d ~ , 
'", 
"" 
Lt.. 
~ ~ 
~ ~ 
. 
. i I i I I I I , I I I I I I I . • • • 
-.25 -.20 - .1I! -.10 -.05 .00 .05" .SD .15 
LATERAL FORCE C~EFFICIENTf CY 
CONFIvURATION DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
HSFC TWT 510, 040-A ORBITER,B1AW1V1P1Hl 
ALPHA 
0.000 
0.000 
ELEVTR 
o.ocio 
0.000 
RUDDER 
0.000 
0.000 
- . ',' , .• !." If," 
;-'==-~~~~-' -;._,_ .... o"'''-,..._ • ..-,_.:..1~_ <~-..,...,$:~& .. -z~~~·,.;,'..,~~)~ ')':; . .' .. ';"'~_;. .• _" .. ' 
RUDFLR 
0.000 
0.000 
, , , -, • 
· 
· 
· 
-
-
-
-
"'-l!'t.! 
1 
-
-
. • 
.20 .50 
REFERENCE INFORMATION 
SREF 16.3700 sa. IN. 
LREF ~.65TO IN. 
BREF 5.Z1)20 IN. 
XHRP ',ZOTO IN. 
YHRP 0,0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT ~F CAN~PY ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT 15 DEGREES ALPHA 
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SIDE SLIP ANGLE. BETA. DEGREES 
CONF'IGU~ATlON DESCRIPTION REF'ERENCE INF'ORHATION DATA 5ET SyMBOL 
(O!l2016) 0 
\A!lZ0049) n 
MSF" TWT !ll0, 040-A ORBITER,B1W1V1P1M1 
AI..PHA 
15.000 
15,000' 
ELEVTR 
0.000, 
0.000 
RUDDER 
0.000 
0.000 
RUOF'I.R 
0.000 
0.000 
SREF' 16.3700 sa.IN. 
MSF'c TWT !lID, 0040-A ORBITER,81AW1V1P1Hi I.REF' 3.6!170 IN. 
BREF' 5.2820 IN. 
XMRP 5.2070 IN. 
YMnp 0.0000 IN. 
ZMRP 0.6000 IN. 
MACH 
SCALE 0.0060 
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EFFECT ~F CAN~PY ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT IS DEGREES ALPHA 
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"-~ ~ · r..... 
~ , -
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...... 
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-.15 
-.I!O 
-
~ r-" I 
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SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL. CONF'IGUfUTION DESCRIPTION ALPHA ELEVTR RUDDER RUDFL.R REFERENCE I NFORHA Tl ON 
(052016) 0 MSFC TWT 5iO, 040-A ORBITER,B1W1V1P1141 
(A52049) n fIIsr,'c TWT 510, 040-4 ORGIYER,614W1ViP1Hl 15.000 0.000 0,.000 o.O'JC SREF 16.3700 BeLli ... 1!1."00 0.000 0.000 0.000 L.REF 3.8570 IN. 
OREF 5.21120 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH 0.904 SCAL.E 0.0060 
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EFFECT DF CAN~py ~N LATERAL-DIRECTIDNAL CHARACTERISTICS AT 15 DEGREES ALPHA . 
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SIDE SLIP ANGLE. BETA, 'DEGREES 
DATA SET SyMBOL COI<IFIGURATlON DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENce: INFORMATION 
(052016) 0 HSFC T"'~:r 510, 040-A ORBITER,B1W1V1P1Ml (A5~04~) ZS MSFC TWT 5S0, 040-A ORBITER,B1AW1V1P1Ml S!!-.ooo 0.000 iJ ,DOD O. 000 SREF 14h :STOO 59.z N. 15.000. 0.000 Ci.OOO 0.000 l.REF :S;S!lTO IN. 
BREI" 5. 2SUlO IN. 
XHRP '.~OTO IN. 
vHRP 0.0000 IN. 
ZHRP O.GOOO IN. 
MACH 1.19T SCAl.E 0.0060 
PAGE 810 
) 
, 
, 
p,~ $ 
·1 -:--~~t 
"1 
l; 
-~ i'~.!it. 
~-~ - - ~~, ~ ---~ 
EFFECT 6F CANOPY 6N LATERAL-OIRF'CTI6NAL CHARACTERISTICS AT 15 DEGREES ALPHA 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SVMSO(\. CONFIGURA nON. DESCRIPTION ALPHA ELEVTR RUDDER RUOFLR REFERENCE INFORMATI'ON 
(052016) 1':1 HSFC TWT "0, 040-A ORBITER,B1W1V1P1H1 (A5204~) il HaF'{: TWT 510, 040-AORBliER,BUW1V1PUU 15.000 0.000 0.000 0.000 SREF 115.3700 sa .IN. 15,000 0.000 0.000 0.000 LREF 3.6510 IN. 
BREF 5.1!"20 IN. 
XHRP 5.2070 IN. 
VHRP 0.0000 IN. 
ZHRP 0.11000 IN. 
MACH 0.598 SCALE 0.0060 
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EFFECT OF CANOPY 6N LATERAL-DIRECTI6NAL CHARACTERISTICS AT 15 DEGREES ALPHA 
,.0. 
.DI r--" 
.04 ,..., 
en 
..... 
X 
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>- .D. 
0 
0 
!Il 
'-' 
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.Da >-
U 
. 
t-
Z 
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..... 
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W 
1: 
-.01 0 
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DATA SET SyHBOI. 
(0520115) 
(A52041i ) ~ 
HACH 
. , , I . , . I , I , I , I . , , 
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SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,elW~VlplMl 
HSFC TWT 510, 040-A ORaITERIB1AW1V1Pl~1 
0.$10" 
_., .~.-, 
ALPHA 
15.000 
15.000 
EI.EVTfl 
0.000 
0.000 
RUDDER 
0.000 
o.oou 
RVOFLR 
0.000 
0.000 
Rf:FERENCE rtlFORHA T I ON 
SltEF 15,37'00 SQ.IN. 
LREF 3.557'0 IN. 
BREI'" 5.2020 IN. 
X~IRP 5.2070 .IN. 
YHRP 0.0000 IN. 
ZHRP' 0.5000 IN. 
SCALE 0.00150 
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EFFECT ~F CAN~P~ ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT 15 DEGREES ALPHA 
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SIDE .SLIP ANGLE, BETA, DEGREES 
. 
DATA SET SYMBO~ CONFIGURATION DE$CRIPTION 'ALPHA ELEVTR RUDDF.R RUDFLR REFERENCE INFORMATION 
. 
-
-
-
-
-
-
-
.. 
.. 
-
12 
(052016) O. NSFC TWT 510, 04.0-11 ORBITER,B1W1V1P'UU 
(115204101) ZS HSFC TWT !HO, 04.0-A ORBITER ,BlI1W1V1P1Hl 
15.000 0.000 0.000 0.000 SREF 15.lIl"OO .'~Q.IN. 
15.000 a.odo 0.000 0.000 LREF 3.6370 IN. 
BREF 5.2920 IN. 
XMRP 5.2U70 IN. 
VHRP 0.0000 IN. 
ZMRP 0.6000 IN. 
SCALE o.aoeo 
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EFFECT DF CANfjPY DN LATERAL.,.OIRECTIHNAL CHARACTERISTICS AT 15 DEGREES ALPHA 
.010 , I -. I I ~ . • I , •• I 
-
-
,0 •• 
.Dao 
r"'\ 
(J') 
..... 
X .aill 
< 
>-
a 
0 .Dia 
CD 
..... 
...J 
CD 
• DOli U 
. 
l-
Z 
W 
.aoo 
..... 
U 
...... 
!.J... 
!.J... 
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SIDE SLIP ANGLE. BETA, DEGREES 
'DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA. IE:LEVTR RUODER RUOFLR REFERENcE I NFORHA TION 
(D52016) () MSFC TWT 510, 040-A ORBITER,B1W1V1P1Ml 
(A5204G) ZS MSFC TWT 510, O4o-A ORBITER,B1AW1V1P1Hl 15.000 0.000 o.oOC 0.000 SREF 1".5700 SIl.IN. 15.000 0.000 0.000 Cl.OOO LREF 3.<a570 IN. 
8REF !!l .2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.6000 IN. 
HACH 0.5GII SCALE 0.0060 
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EFFECT ~F CAN(1PY l1N LATERAL-DIRECTIONAL CHARAClERISTICS AT 15 DEGREES ALPHA .
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SIDE SLIP ANGLE. BETA. DEGREES 
OAT~ SET SYMBO~ CONFl~URATlON DESCRIPTION AL.PHA EL.EVTR RUDDER RUDFL.R REFERENCE INFORMATION 
(05201&) 0 HSFC TWT 510, 040-A ORBITER,B1W1V1P1Hl 
(A5204G> n HSF'C TWT 51Ct, 040-A ORBITER,B1AW1V1P1H1 15.000 0.000 0.000 0.000 SREF 1&.'700 SQ.IN. 15.000 0.000 0.000 0.000 L.REF 3.e~70 IN. 
OREF 5.2geo IN. 
XHRP 5.2070 IN. 
YMRP 0.0000 iN. 
ZHRP 0.&000 IN. 
SCAL.E 0.0060 
PAGE 815 
\1 
'. --:::;.-.\\ -
t 
f:.J 
.p •.. ________ ---K_----------~------~-~·--~~-- ... -------r-~----.......... --..,.......----- --- ~ - ~~,. ~~ 
~ , 
EFFECT OF CANGPY GN LATERAL-DIRECTI~NAL CHARACTERISTICS AT 15 DEGREES ALPHA 
• oao , , , , , , , • r r 
, -, , . , 
.0 •• 
~ l~ "-.oeo 
,.... 
en 
.... 
X .01.5 
< 
>-
a 
0 .01.0 
CD 
'-' 
...J 
CD 
.005 U 
I I-Z W .ooa ...... U 
.... 
I.J.. 
I.J.. 
W -.OO!!! 
0 
U 
I-
Z 
-.010 
lJ.J 
1: 
0 
L 
~ ~ i ~ ~~ -
~ ~ ~ '" ~ ~ ~ I 
'1 '~ -~ -~ 
~ ~ -~ 
" ~ ~-
.\ 
I 
(!) -.01.5 
, Z 
.... '4 
.... .. ~ 
...J 
...J 
0 
-.020 ~ 
"" ~ ~. --
~~ 
-I 
-.025 
... ..../-.:.. .. .. I • J 
-1.0 -. - 8 
- " - e 
o fI 8 10 iZ 
SIDE SLIP ANGLE. BETAe DEGREES 
DATA SF.:!' "y~\oot.. CONFIGURATION OESCRIPTlON ALPHA .• 'EVTR RUDDER RUDFLR REFERENCE I NFORMA TJ'ON 
I" . (D52016) ...... ' MSFC TWT 510, 040-4 ORBtTER,B1W1V1P1Ml 
(A'204~} 0 MSFC TWT !HO, 040-A ORBITER,B1AW1ViPHI1 
15.000 0.000 0.000 0.000 SREF 16.3700 SQ .• IN. 
15.000 0.000 0.000 O.OOt} LREF 3.6570 IN. 
BREF 5.2920 IN. 
XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
i:I4RP 0.$000 IN. 
MACH 1.1~7 SCALE 0.0060 
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, ... . 
:..~ •• _~~" .................. ::c< ... -•• '; ....... _ .. "",":-~':1<>'·''':·. 
p.l 
:J 
r 
i ... 
", , 
,.... 
en 
...... 
X 
< 
) .. 
C) 
0 
CD 
~ 
'7 
~-
>-
U 
t-
Z 
W 
...... 
u 
...... 
lJ.. 
L!... 
W 
In 
U 
t-
Z Lu 
1: 
0 
::E 
(!) 
Z 
3t 
< 
>-
,;\ 
~\ 
1\ 
;/ 
...... v· 
EFFECT ~F CAN~PY ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT 15 DEGREES ALPHA 
. • • • • • • 
, . , . , , I • •• . . 
I 
.08 
I 
.0. 
.oa 
.C1~ 
I i 
.01 
• '\:IC! 
'---
I 
I A A ~ ~ t-I ,r-~. ~ ~ ~ ..-e . ~ I"" ~l ...... J.:r - "-4 -~ -~ I ~ A 
-.~1 [ 
- .. tl2 
-.011 
I ., 
I 
-.04 
-.ZlO 
I LJ....J_ . L L I I I I I I • I I 
- .125 -.lel -.ZO -.10 -.05 .DD .05 .U •. 10 .20 
LATERAL F~RCE COEFFICIENT. CY 
.. 
D ... r ... SET 8y101BOL. C.ONI'XC.URATfON tI£S.CRIP(IOH Al.PHA El.EVTR RUDDER RUOFLR REFERENCE INFORMATION 
, 
-
-
. 
-
-
-
-
.50 
(D!>20105) () l<4SFC 'rWT 5it1, 040-A OR9lTEW,Et.will1.PUU 1!J.000 0.000 0.000 0.000 SREF 16.5100 sa.IN. 
(A5204g) n M8r" n-iT 51('\. o.tO-I, ~eITEI'!,!llAW1\flP1Ml 15.000 0.000 0.000 0.000 LREF 5.6510 IN. 
BREF 5.ZgZ0 IN. 
XMRP ll. 2010 IN. 
YMRI'- 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
PAGE 817 
, 
. 
FS 
] 
I 
j 
I 
, 
EFFECT~F CAN(jPy ~N LATERAl-nIRECTI~NAL CHARACTERISTICS AT 15 DEGREES ALPHA 
-
. 0. 
· 1 • • 
. .... . ~ . . 
· 1 • 
.. . • • . 
. 
I 
.04 . 
'""' (J) 
.... 
X 
< 
>- .oa 0 -
0 
-CD 
\,.J 
Z 
>- r-----:--.oz 
W -
-I-
Z 
W 
.... 
U 
-1.1.. 
1.1.. 
W 
0 
U 
I-
Z 
W 
-1: 
0 
1: 
-.0" 
~-t:. 
~ ~ .,/~ 
A A 1\ A ,., ...,A-' 
--
1\ --'l 
-
- ~ V .-. ~ 
~ ~ -
.0" 
.00 
(!) 
Z 
-;:J: 
< 
>-
...... _, 
-.02 
-
-.oa 
t , I , • I 
-.004 
-.ao -.125 - .eD- -.UJ -.05 .00 -.10 .os .15 • ItO ,:so .10, 
LATERAL FGRCE CGEFFICIENT. CY 
DATA SET SyMBOL CONFIG~RATION DESCRIPTION AI-PH A ELEVTR RUDDER RUDFLR REFERENCE INFORIo:ATION 
(D520HI) 0 MSFC TWT IHO, 040-11 ORBITER ,B1W1V1P1lofi 
(A'204~) 2l MSFC TWT 510, 040-A ORBliER,B1AW1V~P1Hl 15.000 0.000 0.000 0.000 SREF 16.:S700 SQ.IN. 15.000 0.000 0.000 0.000 L:<tEF' 3.6570 IN. 
~REF 5.2920 IN. 
XHRP 5.2D7Q IN. 
YHRP O.OOUO IN. 
ZMRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT OF CANOPY ON LATERAL-DIRECTIONAL CHARACTERISTICS AT is DEGREES ALPHA 
, , , , . . . , ••• 
, ~ -T J , . , 
· 
· 
.a • 
• 04 
r"'I 
U'l 
· .... 
X 
< 
>- .Da 
0 · 
E) 
OJ 
'-I 
Z 
.De >-
U 
t-
Z 
W .01 
--U 
.... 
lJ... 
lJ... 
W 
E) .00 
U 
t-
Z 
lJ..I' 
::E 
-.01 0 
-~ ~ l!r-J. A ...4~ 
------
,A 
, ~ Air 
~-.a'" '~ ~ ~ ~_.JK k L~ 
::E 
(!) 
Z 
.... 
3: 
-.DII! 
< 
->-
-
-
-.05 ----
-
I . I 
.L I L 
....J... 
-.Q.f 
. -.SD 
-.05 -.R5 -.10 -.20 .00 .05 .10 .15 .za .25 .110 
LATERAL FORCE C~EFFICIENT. CY 
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(052016) () MSFC TW1 510, 040-11. ORB11ER,B1W1V1P1Hl 
(A52049) 2l HSFC TIoI1 510, 040-11. ORBITER,B1AW1V1PU41 
HACH 1.197 
ALPHA 
15.000 
15.000 
ELEVTR 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
REFERENCE IHFORH~TION 
SREF 
LREF 
BREI" 
xMRP 
YHRP 
ZHRP 
SCALE 
U5.37'00 
3.15570 
5.2920 
!l. Z07L1 
0.0000 
0.15000 
0.00150 
PAGE 
SQ. [N. 
[N. 
IN. 
IN. 
[N. 
IN. 
819 
, 
, 
Fe 
/ 
~ , 
, 
l; 
1 
~,:~;;~ ~ 
EFFECT ~F ELEV~N ON LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS PGDS OFF) 
• &10 . • , , r . J •• . . , . .. 1 
.a. 
-
-
.ao 
-
.llS 
>-
U 
I- .lD 
Z 
1..IJ 
-. 
U 
..... 
I.J... .DS 
u.. 
1..IJ 
0 
U 
.CD 
1..IJ 
U 
G ~ 
~ ~ -~ -. 
~ ~ ~ .-
""'i ~ ~ -
~ 
a:: 
D 
I.J... 
-.05 
~ ~ 
..J 
< 
a:: 
1..IJ 
I-
-.tD 
< 
..J 
I 
-.tS 
-.20 
-.25 
-.80 I I 
, I • I L 
-12 
DATA 5£T SYMBOL. 
'''2023) 0 
(," 2022) ZS 
MACH 
- . - f.I 
- " - 2 o " SIDE SLIP ANGLE~ BETA. DEGREES 
CONFIGURATION DESCRIPTION 
HSFC TWT 5tO, ~O-A ORBITER,OIWtVtH1 
MSFC TWT 5tO, ~D-A ORBITER ,Btlo/1V1H1 
0.e03 
AL.PHA ELEVTR 
15.000 0.000 
15.000 -20.000 
RUDDER 
0.000 
0.000 
"" ~ ~. 
RUDFL.R 
0.000 
0.000 
I~ ~ 
-
-
-
-
.-
-
-
-
-
-
• tD 
REFERENCE INFORMATION 
SREF 16.3700 SQ.IN. 
LREF 3.6570 IN. 
BREF 5. 2gZD IN. 
XHRP 5. 2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCAL.E 0.0060 
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-; 
, 
I 
- --'-r- ~--~~ 
J;' 
~~~. 
, 
EFFECT GF ELEVGN GN LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS P6DS DfFl 
• aD , , , " I • , . , , I • , , I • , 
. 
.. " -
. 
• aD 
.~" 
>-
U 
I- .10 
Z 
W 
..... 
U 
..... 
IJ.. .as 
lJ.. 
W 
0 
U 
.00 
W 
U 
et:: 
0 
LL. 
-.ae 
...J 
< 
a:: 
w 
I-
-.10 
< 
...J 
~ -~ 
~ ~ 
~ -~ 
-,; ~ ~ 
~ ~ ~ 
~ ~ --
-~ ~ -
-.le 
-
-.20 
-.ee 
-
-
• • 
, 
-.aa 
-u: 
- " - .. - I: - . 
Q 
-10 • 10 lIE 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYHBOL CONFI~URATION DESCRIPTION AL.PHA EL.EVTR RUOFL.R REFERENCE INFORMATION 
(C5202~) (.) HSFC TWT 510, 040-A ORBITER,B1W1V1Hl 15.000, 0.000 
is .000 -20.000 
RUDDER 
0.000 
0.000 
0.000 SREF 16.37'00 SQ.IN. 
(A52022) n HSFC TWr 510, 040-A ORBITER,Bl·W1VlIU 0.000 L.REI'" 3.657'0 IN. 
BREF 5.21120 IN. 
XHRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
HACH b.90S 
/,l'CALE 0.0060 
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EFFECT DF ELEV(lN DN LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS Pf.iOS 6FFl 
, : ' , . , , . . , 
. , , , . . 
.a. 
. 
.aa 
•• It 
>-
U 
..... ..0 
Z 
W 
.... 
U 
.... 
ll_ .ae 
LL 
W 
0 
U 
~ ~ 
~ ~ 
-. ~ -~ 
-,g: ~ 1. "")' ~ I 1 1 
.00 
lJJ 
U 
a:: 
0 
l.l.. 
-.oe 
...J 
< a:: 
w 
..... 
-.10 
< 
...J 
~ , -
:s... 
" 
-~ , 
-
~ 
- ~ ~ --
-.te 
-.&0' 
-
-
-
. 
-.11:5 
-
1 , , 1 • I."...L 1 
-.aa 
-1.2 - .. -. - .. - z -to o 2 .. 1D t2 
SIDE SLIP ANGLE_ BETA. DEGREES 
O.UA SE;T SYMBOl. CONFIGURATION DESCRIPTION AL.PHA EL.EVTR RUDDER RUDFI.R ItEFERENCE INFORMATlON 
("2023) (.) MSFC TWT '10, 040-A ORBITER,B1W1V1Ht 
(01.52022) z:s MSFC TWT '10, -040-A ORBITER ,B1W1V1Hl 1!1.DOO 0.000 0.000 0.000 SREF 111.3,700 SG.IN. 1!1.000 -20,000 0,000 D,OOO L.REF' lI.6!l70 IN, 
8REF 5.2920 IN. 
XMRP 5.Z070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCAL.E 0,0060 
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•• 
, 
. 
I 
~ , 
I 
I , 
tr 
" 
"~;t&~ 
-*"+I 
---r- ~----y 
EFFECT ~F ELEV~N 6N LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS PGOS OFF) 
. a. . 
.0. 
.a" ~ 
(f) 
...... 
x 
< 
>- .aa 
0 
0 
!II 
~ 
Z 
.Clt >-
U 
I-
Z 
W .C1-
.... 
u 
..... 
l.J.... 
U. 
W 
0 .00 
U 
!-
Z 
W 
l: 
-.Ot 0 
L 
(!) 
Z 
...... 
3: 
-.a2 
< 
>-
-.a& 
DATA SET &YMEtOL. 
(<:52023 ) 
(452022) ~ 
HACH 
• 
, , " , , , • f , 
& 
.... ~ 
~ ~ I-. A 
'"t:;f .... ,. -~ 1'1. -- ~ .. 
--
.. 
-
.... 
-. 
• • .. 
-to 
- 8 - e - .. - 2 o 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFIGURATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1Hl 
MsFC TWT 510, 040-A ORBITER,B1W1V1Hl 
0.e03 
ALPHA ELEVTR 
15.DilO 0.000 
15.000 -20.000 
RUDDER 
0.000 
0.000 
, 
-- oJ' 
e 
RUDFL.R 
0.000 
0.000 
. . , , . 
~ 
-
-
-
-
-
-
-
-
-
-
-
A 
-
A. 
E:I 
-
-
-
-
• to 12 
REFER£N~E INFORMATION 
SREF 115.3700 SQ.IN. 
L.REF 3.e570 IN. 
8REF 5.eQ20 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP o.eooo IN. 
SCAL.E o.ooeo 
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"'I.. 
"9' r 
'"'" (J)
..... 
x 
< 
>-
0 
0 
CD 
'-' 
Z 
>-
U 
t-
Z 
W 
.... 
U 
..... 
I.J.. 
I.J.. 
W 
0 
U 
I-
Z 
W 
L 
0 
L 
(!) 
Z 
.... 
3: 
<: 
>-
t:: 
<~ 
J':~~~4 
EFFECi GF ELEVGN uN LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS PODS OFFj 
--
. , , . • • • 
, • • • 
, . 
.a. 
I I 
.a4 
.aa 
.oe 
.a!. 
.00 
-.01 
t:.. 
G..... ~ ~ ~ ~ 
---a: ~ ~ ~ 
.~ ~ ~ f.A. 
--~ ~ ~ I£l 
- .0c! 
-.08 
-1_ -'-
-.04 
-Ie - e - e -10 - 4 - 2 o 4 • 10 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATlON DESCRIPTJON ALPHA EL£VTR REFERENCE INFORMATION 
-
-
. 
-
-
-
-
-
ali! 
DArA SET SYMBOl. 
(C~ZOZ3) 0 
(A5Z0~Z) z:s HSFC TWT 5S0. 040-A ORBITER.BtM1VtMl HSFC TWT 510, 040-A ORBIT£R.BSW1V1M1 HI.OOIl 0.000 15.000 -20.000 
RUDDER 
0.000 
U.OOO 
RUOFLR 
0.000 
0.000 
SREF 16.3700 sa. IN. 
0.1108 
LREF 3.6570 IN. 
BREF 5.ZSl20 IN. 
XHRP !I.Z070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
<.i~< 
.. JI 
<,~/ 
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EFFECT ~F ELEVGN ON LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS PDDS OFF) 
.D8 I I • , I • I I I I , J I I I I I I I 
-
.D' I 
.04 
,...., 
(/) 
.... 
X 
r--1 
. 
..;: 
>- .ClS 1--. 
Cl 
0 , 
CD 
\oJ 
Z 
.Da >-
U 
I-
Z 
W .01 
.... 
U 
.-
lJ.. 
lJ.. 
W 
0 .00 
U 
I-
Z 
W 
L 
-.01 0 
A A 
-..-.-~ ~ 
~ ~ -~ A ~ r---FJ ~ ~ 
- ~ ~ ~ ~ ~ 
........... A J.\ 
L ...... ~ 
..c'I 
(!) , 
Z 
... ~ 
~ -.Ol! 
< 
>-
-.OlS 
. . • .. , 
-.04 
-Sl! -. - 8 - ... - 2 -10 o • 10 12 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL 
(C52C12:5) 0 
(A52022) ~ 
MACH 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,BIW1V1MI 
M8FC TWT 510, 040-A ClRSITER.,B1W1V1HI 
1.lee 
ALPHA ELEVTR 
15.000 . 0.000' 
15.000 -20.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
'0.000 
REFERENCE 1 Ni"ORNA T% ON 
. SREF 16.3700 SQolN. 
L,P.EF 3 •• UTO IN. 
PREF 5,2S120 IN. 
XMRP '.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.8000 IN. 
SCALE 0.0080 
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EFFECT OF ELEV6N ON LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS P6DS OFF) 
.oao 
.oa. 
.oao 
'"' (/') 
.... 
X .OUI 
< 
>-
CJ 
0 
CD .0'0 
'-' 
-' CD 
.OU5 U 
I-
Z 
W 
.000 
.... 
U 
.... 
lL.. 
lL.. 
W -.0011 
0 
U 
I-
Z 
-.0'0 W 
l: 
0 
l: 
(!) -.OUII 
Z 
.... 
-' 
-' 0 
-.020 ~ 
-.0115 
-.oso 
-lIl! 
DATASF.:T SYMBOL 
(C!lZ023) 0 
(A'Z022) ZS 
MACH 
--, T , T , , 
, 
-
· 
· 
G r--
IA 
""'s ~ ... ~ · 1---& ~ t--
~ ~ ~ 
""l! ~ I · l ......... 
.. 
. ~ . . 
-'a -. - 6 - ~ 
SIDE 
CONF 1 GUR A Tl ON DESCRIPTION 
MSFC TWT '10. 040-A ORBJTER,BlW1V1Hl 
MsFC TWT 510, 040-A ORBITER,B1W1V1Hl 
0.803 
~. f if" '\ 
\ .... 
- 2 
SLIP 
.~ ~ 
~ ~ ~ 
~ ~--- --~ · ~*-
i - '--, 
.J 
· 
-i 
· 
· 
, . 
D II ~ 6 • S2 
ANGLE. BETA. DEGREES 
ALPHA ELEvrR RUDDER RUD·!"(..R .IiEFERENCE I NFORHA nON 
lS.00il 0.000 0.000 0.000 aREF 16.:t!70.0 sa.IN. 
15 .000 -20.000 0.000 0.000 LR£F 3.0570 IN. 
DREF '.2920 IN. 
XHRP !I.2!070 IN. 
YMRP 0.0090 IN. 
ZMRP 0.6000 IN. 
SCALe 0.0060 
PAGE 826 
If 
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EFFECT 6F ELEV6N ON LAT.-DIRo CHARACT. AT 15 DEGREES ALPHA (ACPS PODS OFF) 
. , , , 
.oao 
.0110 
,.... 
(J) 
..... 
X .Ol' 
< 
>-
0 
E) 
CD 
.0lO 
'-' 
-l 
CD 
.aas U 
I-
Z 
W 
.aOD 
.-
U 
..... 
u.. 
u.. 
W ".001$ 
E) 
U 
I-
Z 
-.alO W 
L 
E) 
L 
(!) -.allS 
Z 
..... 
-l 
-l 
E) 
- .al!Cl a::: 
-.02& 
-.ODO 
-111 
DATA SET SyMBOl. 
(CS2023) 0 
( "'S 2022) z:s 
HACH 
. . , • , J , , . , ! . , , , -
.. 
-
· A , 
~ · 
G.... ~ ~ 
'" ~ ~ · ~ · 
~ 0 -~, 
.. ~ , --
~ ~ 
, 
. 
.J. _ J . 
-10 - . - G 
-" - l! 
o 
SlOE SLIP ANGLEo BETA. OEGREES 
CO\!FIGURATIOH DESCRIPTION 
HSFC TWT 510, 040-A ORBITER,BIW1V1Ml 
HSFC TWT 510, 040-A ORBITER,B1W1V1Ml 
a.eoe 
ALPHA ELEVTR 
IS.OOO 0.000 
H.OOO -20.000 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
~ ~ t-€l · 
" ~ 
• ID 1.11 
REFERENCE INFORtU,TlON 
SREF 16.3700 SQ. IN. 
LREF 3.~S70 IN. 
BREF '.2920 IN. 
XHFlP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
PAGE 827 
--. 
f 
I ,. 
1 
, 
. 
.. ~> ; 
,.... 
CJ) 
..... 
X 
< 
>-
Cl 
0 
CD 
~ 
...J 
tIl 
U 
• 
r 
Z 
W 
.... 
U 
...... 
lJ... 
lJ... 
W 
0 
U 
I-
Z 
W 
I: 
0 
1: 
t!) 
Z 
..... 
..J 
..J 
0 
~ 
1;; 
,~ 
':~~~·4 
------~-- - - -r--------· - - - "l'" -_. 
EFFFCT 6F ELEV6N 6N LAT.-DIRe CHARACT. AT 15 DEGREES ALPHA (ACPS PGDS GFF) , . 
r " -,- • • • . . , ••• , . . . , t'""'"T""-,- ',- 'J , , 
• aa" , -
• aaa 
.al. 
.ala 
.aco 
.CDD 
-.000 
-.alC 
-.0115 
-.020 
t: .~ 
~ ~ 
~ ~ ~" 
'&. ~ ~ 
CliI ~ ~ 
~ ~ 
~ ~ 
"\ ~ 
- ~ ~~ I ..-£) ~ 
< 
-.025' 
-.oaa 
-sa 
. 
• 
-10 - . 
- G - .$ - 2 • 10 
SIDE SLIP ANGLE. BETA. DEGREES 
'T 
DA"'A SET ~YM801. CONFIGURATIoN DESCRIPnON ALPHA ELEVTR RUDDER RUDFL.R REFERENCE INFORMATION 
. 
. 
-
-
-
-
-
-
-
-
-
-
-
-
12 
(Ce2023) (), NSFC TWT 510, 040-A ORBITER,B1W1V1Ml 
IA'2022) Zl NSFC TWT 510, 040-4 ORBI~R,81W1V1Ml 1S',,000 0.000 0.000 0.000 SREF 16.3700 SCI. iN. 1'.000 -20.000 0.000 0.000 LREI'" 3.G~7o HI. 
BREI'" 5.2920 IN. 
)CNRP 1I.21l'rO IN. 
YNRf' 0.0'"'00 IN, 
ZNRP D.GODD IN. 
SCAl.E 0.0080 
PAG~ 828 
(~~\ 
..J, 
" 
" 
\ 
• j 
, , 
I' 
F· ~ 
~ 
I 
, -
i' \ I 
1i 
~ ~ 
L.) 
1""\ 
CJ) 
..... 
X 
< 
~ 
0 
0 
CD 
~ 
Z 
>-
U 
I-
Z 
W 
..... 
U 
...... 
IJ.. 
IJ.. 
W 
0 
U 
t-
Z 
W 
:r.: 
0 
1: 
(!) 
Z 
.... 
3!: 
<: 
>-
EFFECT ~F ELEV~N ~N LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS P60S 6fF) 
• 013 
.04 
.on 
.Olt 
.Oi 
.00 
~.O~ 
-.02 
"'='001\ 
-.04 
-.;;\0 
. , 
. • • I r 
a)r-' r 
I 
. i i 
- • ItS -.1eO -.so 
CONFI~URATION DESCRIPTION 
MSFC TWT 510, 040-A ORBITER,B1W1V1MI 
NSFC TWT 510, 040-4 ORBITER,61W1V1Hl 
0.1503 
I I I • I 
, . . . , , , , . , 
-
A A..-Jk-~ -El ~ ~~ ,... ---e-- J::i A .A,...- - rc 
...-
---..... 
- -
-.011 .00 .011 .so .1b 
LATE~AL FORCE C~EFFICIENT. CY 
ALPHA ELEVTR 
111.000 0.000 
15.000 -20.000-
~.', 
.~, .. -.~. - ~ .. ",: .. ~'~-.. ~ ... -..:,.~~ . .,,;.~ 
RUDDER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
. 
-
-
-
-
• 
• ItO 
R£FERENC£ H~FOOUA noN 
SRE". 16.3700 SQ.:N. 
LREF 3.6570 IN. 
BREF '.2920 IN.· 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.6000 IN. 
SCALE 0.0060 
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EFFECT (jF ELEV~N 6N LAT. -0 I R. CHARACT. AT 15 DEGf~EES ALPHA (,\CPS PeDS OFF) 
I I • ! I I I I • • I I . . . . • .-r-r . I I • 
-
-
.01 
-
.04 
1""'1 
en 
.... 
X 
< 
>- .aa 
0 -
~ 
CD 
'-' 
Z 
.all >-
U 
I-
Z 
W .at.. 
.... 
U 
...... 
lJ.. 
lJ.. 
W 
0 .aa 
U 
I-
Z 
W 
L 
-.01 t:J 
1: 
(!) 
Z 
.... 
A 
? ~ 
-
/ 
~ ~ 
~ V . -y 
? ~ -
3t 
-.02; 
< 
>- J 
-
-
-.015 
-
.. .1 , , I I ... 
-.04 
-.150 -.1l1S -.20 -.15 -.10 -.05 .00 .e5 .30 .05 .10 .15 .lIlO 
LATERAL F~RCE ceEFFICIENT. CY 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUOFLR REFERENCE INF'ORMATION 
(C!l202~) 0 HSFC TWT 510, 040-10 ORSITER.,B1W1V1Hl 
(A5?02Z) Zl HaFC TWT 5iO, 040-4 OR~lTER,SlW1V1Hl l!I .000 O. DOD 15.000 -20.000 
RUDDER 
0.000 
0.000 
0.000 SREF uS.~'700 sa.IU. 
0.000 LIIIEF :i. ell '70 IN. 
BREI:' 5.211,20 IN. 
XMRP 5.20'70 IN. 
YH~P 0.0000 IN. 
ZHRP o.eooo IN. 
HACH 0.908 SCALE o.ooea 
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EFFECT ~F ELEV~N ~N LAT.-DIR. CHARACT. AT 15 DEGREES ALPHA (ACPS PODS OFF) 
... 
.\\). ~ 
.04 
.-. 
(jJ 
-X 
< 
>- .aa 
0 
EJ 
CD 
...., 
Z 
.a%: >-
U 
B 
I-
Z 
W .a1 
.-. 
U 
o-t 
l.L. 
l.L. 
W 
0 • at;) 
U 
t-
Z 
W 
1: 
-.01. 0 
L 
(!) 
Z 
..... 
3: -.Oll: 
<: 
>-
-.,,.. 
DATA SET SYMBOL 
«;52023) 0 
(A52022) Zl 
-. . . , , , , , , , , , , , , • 
, , . , , .~ , 
I 
· 
· 
· 
A .Art. 
V---/X v---
l 
n.. A 
'7 -.:;: 
.... 
, 
-.al5 -.eo 
- .S5 -.SO 
CONFIGURATION DESCRIPTION 
MSFC TWT 5S0, 040-1. ORbliERiB1W1V1Ml 
.48FC TWT IHO, 040-1. ORBITER,B1W1V1Kl 
1.199 
,~ ~ /' 
? ~ ~ 
-.Oll .Da .DlJ .to • tiS 
LATERAL FCJRCE CCJEFFICIENT. CY 
ALPHA ELEVTR RUDDER RUOFLR 
15.000 0.000 0..000. 0.000 
1l1.000 -20.000' o.OOb 0.000 
· 
· 
· 
· 
-
-
-
-
-
-
, 
.20 • a!! .50 
REFERENCE INFORM" 1'lON 
SREF 11>.3700 IIG .IN. 
LREF 3.6570 IN. 
BREF 5.2920 IlL 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.SOOO IN. 
SCALE 0.0060 
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EFFECT ~F WING ~N LATERAL-DIRECTIGNAL CHARACTERISTICS AT ALPHA= 0 AND 15 DEGREES 
••• 
•• f.» 
.l. 
>-
U 
I- .lD 
Z 
W 
-U 
-IJ.. .05 
IJ.. 
W 
0 
U 
W 
.00 
u 
a:: 
0 
IJ.. 
-.015 
-l 
< a:: 
w 
I-
- .. 10 
< 
-l 
-.:L~. 
- .,t!D 
-.al5 
-.DD 
-S2 
DATA 5£T SYMBOl.. 
(.'20'2 ) 
(.'20'S) 
(.'2040) 
(.'204~ ) 
~ 
8 
WACH 
I I I I , , I I , I , I 
-
G 
'" ~  . ~ " 
~ ~ ~ -. 
~ ~ ~ 
~ ~ ~ I~.;r, ~ ~ 
I 
--'-
. 
,..L -L- ".1. 
-:LO 
-. - e 
- 04 - 2 a 
SIDE SLIP ANGLE. BETAt DEGREES 
CONFIGURATION DESCRIPTION 
HSFC T~T 5:l0. 040-A ORBITER.SIAY1N1 
MSFC TWT 510. 040-A ORBITER,B1AY1Hl 
HSFC TWT 510, 040-A ORBITER,B1AW1V1P1Hl 
HSFC TWT 510. 040-A ORBI!ER,B1AW1Y1P1Hl 
AL.PHA 
a,aao 
15.aoo 
0.000 
15.000 
El.EVTR RUDOER 
0.000 
0.000 
0.000 0.000 
0.000 0.000 
\ !w;. 
6 
RUDl'"i..R 
0.000 
0.000 
0.000 
0.000 
. 
~ 
-. ~ -~ 
-
-
-
-
-
-
B '0 12 
REFERENCE INFORMATION 
SREF 16.3700 SIl.IN. 
l.REF 3.155711 IN. 
BREF 5.2920 IN. 
XMRP 5.~070 IN. 
YHRP 0.0000 IN. 
2HRP 0.15000 IN. 
SCAl.E 0,0060 
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EFFECT ~F WING ON LATERAL-DIRECTIONAL CHARACTERISTICS AT ALPHA= 0 AND 15 DEGREES _ .
•• 12 . . . . , . I , 
-
. 
-
.eo 
-
. ,. 
>-
U 
...... 
~ ~ -
I- .10 
Z 
W 
.... 
U 
.... 
lJ.. .011 
lJ.. 
W 
0 
U 
.00 
W 
U 
~ 
0 
lJ.. 
-.as 
...J 
< 
~ 
W 
I-
-.10 
-< 
....J 
-.. ~ . 
~ ~ -r---" 
-~ ~ ~ ~ 
- ""-.. I ~ ~ ~ 
~ F::::-~ --
~ f.J -~ -
-.15 
~ 
I 
-
-
-.20 
., 
-
, I I , , . 
-.:ao 
-llf 
- e - IS - 4 - 2 o • HI 4 • ill! 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET RYHBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFOI'llM Tl ON 
(A52052) ~ ~lSFC TWT 510, 040-A ORSITER,SlAV1M1 0.000 O.OOG 0.000 SREF 15.37'00 SG! • tN. (A5205$) MSFC TWT !liD, 040-A ORSJTER,SIAV1Ml 1'.000 0.000 0.000 LREF 3.tI'7'0 IN. 
(1152048 ) 8 H5FC TWT 510, 040-A ORSITER,SlAW1V1P1Hl 0,000 0,000 O,OClO 0,000 BREF 5.2920 IN. (A52049) HSFC TWT 510, 040-A ORSITER,SlAW1V1P1Hl '.!I ,000 0,000 0,000 o.,r:JOO X.HRP 5.207'0 IN. 
YHRP 0.0000 IN. 
ZHRP 0,6000 IN. 
HACH 0,901 SCALE 0.0060 
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EFFECT ~F WING ~N LATERAL-DIRECTIDNAL CHARACTERISTICS AT ALPHA: 0 AND 15 DEGREES •• 0 1 -~ • • • • . , • • • • 
· 
· ••• ., 
· 
.ao 
· 
.lll 
>-u 
.. 
I- •. &0 
Z 
W 
..... 
U 
..... 
l,.I.. .po 
LL. 
li.J 
0 
U 
.DO 
W 
U 
Ck: 
0 
IJ,. 
-.OS 
--I 
< Ck: 
W 
.,.. 
-.lO 
< 
...J 
I -.11S 
~ · ~ I 
~ ~ · 
· ~.,. ~ 
~ ~ -
-~ ~ ~ -
~ ~ ~ -, 
~ ~ ~ 
-- ~ ~ .~ ~ ~ , 
~ ~ , · 
-.20 
-
-
-
-.25 
-
~ 
I I . I 
. 
I 
-.~O 
-sa -:1.0 
- " - e 
- " - ~ o 2 II 10 SIDE SLIP ANGLE, BETA, DEGREES DATA SET SyMSOL CON~rGURATION DESCRIPTION A!.PHA ELEVTR RUOPER RUOFLR REFERENCE I NFOIIIMA Tl ON (A'::0'2 ) ~ M8FC TWT 510, 040-A ORBITER,B1AV1Ml D.noo 0.000 0.000 SREF 16.371)0 sa. 1 N. ("'2053 ) MSFC TWT 510, 040-~ ORBITER ,81AV1Ml 15.000 0.000 0.000 !.REF S .65 70 IN. (A5204. ) 8 MSFC TWT 510, 040-A ORBITER,8104W1V1P1Hl 0.000 O,OClO 0;000 0.000 BREF 5.21120 IN. (A'204lJ ) H8FC TWT '10, 040-04 ORBITER,BJAW1V1P1N1 15.000 0.000 0.000 0.000 XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRP 0.8000 IN. MACH 1.1lJe SCAI.E o.ooeo 
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EFFECT C1F WING ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT ALPHA: 0 AND 15 DEGREES 
.0. I 
.04 
....... 
(/') 
..... 
X 
< 
>- .all 
0 
e:J 
III 
'-I 
:z 
.alt >-U 
I-
Z 
W .as. 
..... 
U 
..... 
LI.. 
LI.. 
W 
0 .[10 
U 
I-
Z 
LLI 
L 
-.as. 0 
L 
(!) 
Z 
.-
~ -.Ol!! 
<>( 
>-
-.0. 
DATA llllf: T tlY14eOL 
(4'21:\52 ) ~ (4'20'3) 
(A93:n40) 8 ("'0£049 ) 
MACH 
r , , , , I', • I 
-
" , , 
'" 
1 
p ~ Il A A ,~ ~ 
::;;;;I ~~1II c; ,,....., ~ .-t:: ..... ~ ... 
~ .. 
rw 
... 
i ,. 
-i.D 
- s 
- " - " - 2 o I! " SIDE SLIP ANGLE. BETAo DEGREES 
r-v-t 
~ 
~ ... ~ ;:(' 
..... 
~ 
IA A 
• 
~ 
Q 
· 
· 
· 
· 
-
-
· 
-
-
~---i 
-
iA 
-
-
-
-
-
-
-
• 
HI lilt 
, 
\ 
CONFI~UR4TION DESCRIPTION 41..PH4 EI-EVTR RUDPER RUDFt..R REFERENCE, 1 NFOR~J\ Tl ON 
/;faFC niT 510, 
HaFC TWT fHo, 
HSF'C TWT 510, 
W1f.FC: 1\.1T !HO, 
O. lll'" 
040-0\ ORBITER ,B1AV1H1 O.CiOO 0.000 o.OtlO 
040-A ORBITER ,BUV1H1 15 .000 0.000 0.000 
040-A ORBITER,D1AW1V1P1Hl G.OOO 0,000 0.00C' 0.000 
040-A ORBITER,B1AW1V1P1H1 15.000 0.000 0.000 0.01l0 
SREF 11$.3700 
I.REF' 3.657'0 
BREC" '.:!~20 
XHRP '.~07'0 
YMRP 0.0000 
ZMRP 0.6000 
SCAI.E Cl.OO,GO 
PAGE 
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EFFECT ~F WING 6N LATERAL-DIRECTIONAL CHARACTERISTICS AT A~PHA= 0 AND 15 DEGREES . 
-
.Oe. 
.01 
.04 ,.., 
(/) 
-.. 
x 
< 
>- .011 
C) 
t!:) 
OJ 
~ 
Z 
.OR >-
U 
.. 
I-
Z 
tiJ .as 
>-I 
U 
>-I 
lJ... 
lJ... 
W 
t!:) .00 
U 
I-
Z 
W 
L 
-.as 0 
L 
(.!) 
Z 
...... 
3C 
<. 
-.oa 
>-
-.DS 
-.04 
-Ul~ 
OArA SET SyMBOl. 
( "'2052) 
(""20'11) 
(",520 .. 8 ) 
(A520 .. 1» ) 
~ 
8 
MACH 
T -, -T J , , . , '-I" -~ -.- • 
f 
. 
A A A A 
--~ 
..---~ ~ [4-
-
r-. ... I: It-. ........... ~ ~: p .7 .r 
o..J 
-
.... 
I i . 
• 3 
- e -4 .' II! o 
SIDE SLIP ANGLE, BETA. DEGREES 
CONFI~UR"'TION DESCRIPTiON ALPHA EI..EVTR RUDD,ER RUDFLR 
MlIFC rWT !lID, 0..0-10 ,ORBI TER ,aU~VHI1 0.000 O.QOO C/.'OOO 
HSFC TWT !HO, 0..0-10 ORBI TER ,SlAV1H1 1!1.000 0.000 0.000 
HSFC TWT !ItO, 0..0-10 ORSITER,B1AW1V1P1Hl 0,000 0.000 0.000 0.000 
HSFC TWT !lID, 040-10 ORBITER,B1AW1V1P1Hl 15.000 0,000 0.000 0.000 
D.eos 
~""'F, 
U \) 
'<;;.:::. •• " 
~ .' ".:-.~ I:;:. 'I 
~o ___ ~ .• ~~J~. ~~ __,,", __ ""'_...h __ . ..,;.i·ii .... ~~:!~~~~.,r ,.,L_ 'c,,~ '~"'- ;.~ -,. 
1 I- f 
-
. 
~ 
,.." 
-~ v rm -
1'-' ~ 
-
-
-
-
-
, 
• aD ill 
REFERENCE HiFORMA Tl ON 
8R:t:F lfi.:!!700 lJ,Q .IN. 
i.FlEF 3.6!17D IN. 
flR'tF , .~'U~o IN. 
XMRP '.2\\'/'0 IN. 
Y~RI' 0.0000 IN. 
Z.!4RP a.eDoa HL 
SCALE O.OOGO 
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EFFECTC1F WING 6N LATERAL-DIRECTIONAL CHARACTERISTICS AT I,LPHA= 0 AND 15 DEGREES 
.fle I J 
.' 'T- I • • • •• . , 
, 'T -T . , ,'J' • • • 
. 
-
i 
.CUil 
t 
.. 
• 04 , ... 
(/) 
.... 
X 
-
< 
>- .aa 
Cl ,-
0 
CD 
I..J 
Z 
.aa >-(,J 
.. 
:-
Z 
W .01 
..... 
U 
.-
U. 
U. 
W 
0 .00 
U 
I-
Z 
W 
L 
... 1;13. 0 
'- l: 
(!) 
Z 
.-
~ 
- .. Cit 
A. 
~ ....er-V ..e---~ I 
./ ~.,. 
~ p ~ c.... l""I -A A A l- I-- ~ "- A -Fl ~ -- p....t 
-y .. ~ r:J.. ~ ~~ - --s- r-'i. -~ ~ .  
.-9-~ ~ V e- l----A ~ 
...,... 
< 
>-
I 
-.DD .-
-
-
-
. . . i • . -.a~ 
-1.1: 
- '" 
- . 
- G - 2 -10 o II! 
SIDE SLIP ANGLE. BETA. DEGREES 
l)A"(A 1!1! Y 1)11'14801. CONFI~URATION OESCRIPTION ALPHA ELEVTR RUpDER RUDFLR REFERENCE INFOIHU. nON 
(A'205:::) ~ MSFC TWT 510, 040-10 ORBI TER ,.oUV!M! 0.000 0.000 0.000 SREF '16.3700 SQ.HI. (AS<20:l3> MSFC TWT 510, 040-10 ORBITER,t>;.AV1Ml 15.000 0.000 0.000 LREI'" 3.15570 IN. 
(1.520.0&8) 8 NaF'C TWT 510, 040-10 ORBI Ti:,!!!, IHAWl ViPSH1 0.000 0.000 0.000 0.000 BREI'" 5.2920 IN. (A.5204!i1) MaFC TWT 510, 040-10 ORBITER,B1AWSV1P~Ml U.OOD 0.000 0.000 0.000 XMRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP 0.500p (N. 
MACH 1.195 SCALE 0.U060 
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EFFECT OF WING 6N LATERAL-DIRECTIONAL CHARACTERISTICS AT ALPHA= 0 AND 15 DEGREES 
,ala T • , , , TT , , T , TT TT -T I I , 
-
-
-
,Ollie 
,oea 
,.., 
CJ) 
--X ,01' 
< 
>-
Cl 
0 ,DID 
CD 
..... 
-.J 
CD 
.005 U 
.. 
I-
Z 
L1J 
.aDD 
--U 
0-0 
LI-
Lt.. 
L1J -.0011 
0 
U 
I-
Z 
-.010 UJ 
l: 
E) 
l: 
(!) -.015 
Z 
-
-.J 
-.J 
E) 
-.01l0 a:: 
G ~ -
~ -
c: 
-
~ t"-.. -"'t::i I-
""t: ~~ ~~ Il .. ~ \: 
"""'i1l ::"'1 ~ .-~ "-I ~ -L ~---.. 
~ -........-. ~ -~ t.... l... JV Fo' ~ 
--~ ~ ~ L ~ -- -~ -
~ ~ p ~ 
"-~~ 
tJ 
. 
-.Des 
. 
-.ODD 
-
I • I I 
-sa - . -. 
- III D • 10 12 
... ~~ 
....... - SIDE SLIP ANGLEo BETA. DEGREES 
DIITA SET SYMBOL CONFIGURATION DESCRIPTION Al.PHA El.EVTR RUDDER RUDFLR REFERENCE INFORMATION 
'1\'20'2) ~ HaFC TWT lSlO, 040'::A"~.gJJER, Bl"V1H1 0.000 0.000 0.000 SREF 10.;'700 sa.IN. (A5205;' ) HaFC TWT .!IUl, 040-11 OR5ITeR,SlAV1Hl 15.000 0.000 0.000 l.RE" ;'.IS'70 IN. C A!lZD48) 8 HaFC TWT !lID, 040-A ORBI TER, Bl-A~n·-!-p.J,Hl 0.000 0.000 .0.000 0.000 eREF' '.ea20 J N. CA5!!lD4a) HS~C TIoIT 510. 040-A ORBI TER ,BUW1VSP1Hi----.... 15.000 0.000 0.000 0.000 XHRP 5.2070 IN. 
,(HRP 0.0000 J N. 
ZHRP 0.41000 - J N. 
HACH 0.58. SCALE 0.0000 
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EFFECT 6F WING ~N LATERAL-DIRECTIONAL CHARACTERISTICS AT ALPHA= 0 AND 15 DEGREES 
. . . . . 
, , . , , 
,-
-
.QRO 
1""'1 
en 
..... 
Q. 
-~ 
.01. X 
< 
>-
a 
0 .DI,a 
III 
~ 
-I 
m 
.aos U 
I-
Z 
W .aac 
...... 
U 
..... 
U. 
lJ.. 
W -.OOS 
0 
U 
I-
Z 
-.Cllia 
W 
4 
0 
l: 
(!) -.CI.5 
Z 
.... 
...I 
-I 
0 
-.02a ~ 
~ 
"-
.::r 0 . ~ ~ a. ~ A 
~ b ~ ~ k> . ~ ~~ ~ . ..., 
--
:::I""".. ........ 
~ --- "V .... ,.. -v -. 'A ~ ~ 9,..---~ A. 
~ ~ 1\ --~ ~ -
~ -
, ---
J 
'EJ 
-
-.caM .. -
-
-
-.allla 
-HI 
-
1 
--'- I I . 1 I .. 
-1,0 
- \II U) - .. - 2 IS - 15 o 
SIDE SLIP ANGLE. BETA. OEGREt..3 
DATA> $E'ii' GYMEiOL. CONFI~URATION DESCRIPTION ALPHA ELEVTR RUDDER RlJDFLR REFERENCE INF~MAn()N 
(""2052 ) 9 MSFC TWT '10, 040-A ORBITER,B1AV!MI '.l.000 0.000 0.000 SREF' 16.3700 sa .11'1. (1I'203:S ) HSFC TWT 510, 040-A ORBITER,B1AV1Hl 15 •. 000 0.000 0.000 LREF 3.15'"'0 tN. 
(A'Z04B} 8 HSFC TWT '10, 040-A ORBITER,SlAW1V1P1Hl 0.000 0.000 0.000 0.000 BREF !i .211Z0 IN. C ""20-69) HSFC TWT 510, 040-" ORBITER,B1AW1V1P1Ml 15.000 0.000 0.000 0.000 XHRP '.2070 11'1. 
YHRI' 0.0000 IN. 
ZHRP O.GDOO IN, 
SCALE 0.00110. 
HACH 0.901 
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EFFECT DF WING 6N LATERAL-DIRECTIONAL CHARACTERISTICS AT ALPHA: 0 AND 15 DEGREES . 
.Gao r -r -y • , , , , . . . • • , . , i . . . -0 
· 
.0 •• 
.0110· 
r"'\ 
(j') 
..... 
~ .QI. 
< 
>-
Cl 
0 
.010 
CD 
'-' 
-I 
CD 
.aac U 
..... 
Z 
W 
.000 
..... 
U 
..... 
l.J... 
l.J... 
W -.1305 
0 
~ ~ -h. 
~ ~ G.. t- o 
--s.. .. ~ -~ · ~ · 
A... 
..,Q,..., ~ ~ -~ r--...... 
" ""Q ~~ ~ ~ 
--~ ~ -~ .. 
~ 
U 
..... 
Z 
-.aiD 
, ~ ~ ~ -f-.A 
W 
1: 
0 
1: 
(!) -.015 
Z 
..... 
-I 
-I 
0 
-.1320 0: 
- .01115 
-.DlID. 
-1111 
DATA 51!: T SYMBOl. 
(A52052) 
(A52053 ) 
. (A5Z0"e) 
(AIJZO"e) 
~ 
8 
HACH 
I 
. 
,--. 
. I 
-10 
- 8 - .. 
- "" 
- It a 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFI~URAT~ON DESCRIPTION 
NSFC TWr 510, 040-A ORBITER,SIAViN! 
M5FC Twr 510, 040-A ORBITER,DIAVINl 
HSFC TWT IUD, 040-A ORBITEP.,BIAW1V1P1Nl 
NSF'C TWT510. o..O-A ORBITER,D1AWIVIPI.Hl 
1 .11~8 
• 
ALPHA 
0.000 
15.000 
0.000 
HI.DOO 
ELEVTR 
0.000 
0.000 
RUDDER 
0.000 
0.000 
0.000 
0.000 
"'" ~ --~~ -
.......... 
-.;: ~ -~ -
rE1 · 
0 
-
. • I I I j 
e • 10 ,. 
RUDFLR 
0.000 
O.OOU 
0.000 
0.000 
REFERENCE INFORMAtION 
SREF 18.3700 aft. IN. 
LREF 3.85'1'0 IN. 
BREI" 5.2820 IN. 
XHRP 5.20'10 IN·, 
YI<RP 0.0000 IN. 
ZI4RP 0.800.0 IN. 
SCALE 0.0060 
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EFFECT GF WING ON LATERAL-DIRECTIONAL CHARACTERISTICS AT ALPHA: 0 AND 15 DEGREES 
.04 
.""\ 
if) 
'-
X 
<: 
>- .'031 
Cl 
t!) 
ill 
'-' 
Z 
.011 >-
W 
1-' 
? 
W • cu. 
-U 
-lJ.. 
U. 
W 
0 .lliD 
U 
I-
Z 
IJJ 
l: 
-.01 0 
L 
(!) 
Z 
.-
Jf;: 
-.(l1!: 
<-
>-
-,,~3 
(A520'2) 
(AS2C5S) 
(A32040 , 
(A!n!C4~) 
, . . ... , , I I • • • • • • • • . . . • • 
• J • . . 
-
--. 
" 
! 
· 
· 
· 
-
I · 
.' 
.no.. A. 
" 
A 
· G=:~  
· 
~ ~ A -~ lA A 'lA A A ~ - ..0.. -E) -
-
" 
.A. 
" 
-
· 
-
.-
I 
-.l.. ~ I 
-
-.25 -.20 -.15 -.10 -.05 .00 .05 .10 .15 .20 • ItS .30 
Lt\TERAL FORCE COEFFICIENT. ,Cy 
CONFI~URATION eESCRIPTION ALPHA ELEVTR RueeER RUPFI.R REFERENCE INFORMATION 
HaFC TWT 5S0, 040-A ORBITER,61AV1M1 0.000 0.000 0.000 aREF l6.~700 SQ.IM. 
M3FC TWT IUD, 040-A ORBI TER ,BUV1Hl 15 .000, 0.000 0,.000 L~EF :5.6570 IN. 
HaFC TWT 5S0, 040-A ORBIT£R,B1AW1V1P1Hl 0.000 0.000 o.noo 0,000 BREI'" ,.~a20 IN. 
MSFC 1WT 510, 040-A ORBITER,D1AW1V1P1Ml 15 .000 0.000 0.000 0.000 X"':.P S.2tlTO IN. 
YHRP 0.0000 IN. 
ZHRP O.aOOD IN. 
SCALE 0.0060 
Pt\GE 841 
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I 
I 
, J 
i. -- 1 
" ~, .:..J 
~~11I_-_-----_-" ____ ----______ ''--________ ~ ___________ ----.----~~ "'..,..--' 
~ , 
r 
i 
I 
1 
11' 
.. ~ 
!,~~~,C 
EFFECT ~~ WING 6N LATFRAL-DIRECTI6NAL CHARACTERISTlCS AT ALPHA= 0 AND 15 DEGREES . . 
• 1 r'\"""1-r-r" , • 
.0. 
.~. 
.04 
r"'\ 
(f) 
.... 
X 
< 
>- .aa 
C) 
I!:) 
CD 
'-' 
Z 
.011 >-
U r--
t-
Z 
W .01 
1-4 
U 
--IJ... 
IJ... 
W 
I!:) .00 
U 
I-
Z 
W 
1: 
-.01 I!:) 
1: 
(!) 
Z 
...... 
3C -.02 
< 
>-
-.011 
- .• CJ4. 
-.5C1 
DATA SET SYMBOL 
(,,52052) 
(452053 ) 
(45204.) 
(411204Vl 
~ 
8 
HACH 
I • , I , , , " I 
" 
, 
• . " 
t t 
" 
-
! 
-
-
I 
-
" 
-
-
, 
.A A A A .l!.. 
M I~ ..JJr" ,.... -~A Iil. -_-r" 
r::~ ~ '" ~ ....- L.:l 
-
..... ~~. ~ - "t; 
..., 
"'" 
"tJ 
I 
. 
-
~ 
-
. I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I I I I I I~ 
-.1t5 -.20 -.15 -.10 
-.05 .00 .05 .10 .15 .aa .a5 .50 
LATERAL FORCE COEFFICIENT. CY 
CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUOFLR REFERENCE INFORMATION 
Hsrc TWT '10, 04o-A ORBI TER, B1AY1N! 0.000 0.000 0.000 SREF 16.3700 sa.IN. 
HSFC TWT '10, 040-A ORBI TER ,81AVU-/1 S!I.oop 0.000 0.000 LREF 3.G570 IN. 
NaFC TWT '10, 040-A ORBITER,B1AW1Y1P1H~ 0.000 0.000 0.000 0.000 BREF 5.2920 IN. 
MSFC TWT 510, 04o-A ORB!TER,81AW1V1P1H1 15.000 0.000 0.000 0.000 )ZHRP !I. 2070 II'" 
YHRP o.nooo IN. 
ZHRP O.GOoO IN. 
a.vos SCALE 0.0060 
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EFFECT ~F WING DN LATERAL-OIRECTIDNAL CHARACTERISTICS AT ALPHA: 0 AND 15 DEGREES 
-
• 
.. 
• Ool 
1""\ 
(f) 
...... 
x 
< r t 
>- .015 
CJ 
0 
CO 
....., 
Z 
.oa )-
U 
• 
I-
Z 
W .01 
..... 
U 
..... 
U. 
U. 
W 
0 .010 
U 
I-
Z 
W 
~ 
-.01 0 
1: 
(!) 
Z 
..... 
3: ~.g2 
< 
>-
-.0:\11 
-.c.5 
-.ao 
DATA .~T &IY~!'JQI.. 
(A!I:l!0511l1 9 (A!l20531 
(A!l20~OI B (;\5204\J) 
, I • , , , .. 
" 
0 . . • .. . 
, , . . 
-
· 
' . 
-
· 
A. v_ 
~ ~ Go- ~~ ~ 
~ ~ -.-A -A. ..£ ~ ..... A A A._ i'>. 
- E -
..., 
~ ~ .-El -..... -R- -~r:::r - -, 
--a... I-e ~ --~ 
· 
I -
. .t. 1 ! t • 
-.21:! -.20 -.SO -.05 .00 .05 .10 .15 .20 .2S 
LATERAL FORCE C~EFFI~IENT. CY 
CONFIGURATION DESCRIPTION ALPHA r;;LEVTR RUDDER RUDFLR 
0.000 
0.000 
0.000 
0.000 
REFERENCE INFORMATION 
MSFC TWT 'lO, 040-A ORBITER,B1AV1.H1 0.000 0.000 SREF 1(5.3700 SO.IN. 
I4SFC TWT !ll0, 040-A ORBITER ,B1AVS-Hl 1'.000 0.000 LREF 3.Q570 IN. 
H8FC TWT l510, 040-A ORBITER,B1AW1V1P1Hl 0.000 0'.000 0.000 eREf 5.2920 [N. 
H8FC TWT '10, 040-A ORBITER,B1AW1V1P1H1 15.000 0.000 0.000 XHRP 5.2070 tN. 
YURP 0.0000 IN. 
ZHRP o.eoao IN. 
1.198 SCALE 0.0060 
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EFFECT 6F VERTICAL TAIL TIP PDD. LATERAL~DIRECTIHNAL CHARACTERISTICS 
•• D 
••• 
1--,' 
.liIG 
.... 
>-
u 
...... .~D 
Z 
W 
..... 
U 
.-
IJ.. .0. 
IJ.. 
W 
U 
U 
.00 
W 
U· 
0:: 
0 
IJ.. 
-.05 
...J 
< 0:: 
W 
I-
-."0 
< 
...J 
-.'5 
-.110 
- •• 5 
DA,TA SET SYMBOL 
,,,'zo ... , 0 
'A'1:054' . II 
HACH 
, , , , ! , , , " , . . , , , , . , , . 
· 
· 
· 
· 
~ b.... 1 · ~ ~ · 
-~ ~ . -
'... -
.--
"I ~ k.. -
. ~ -~ 
~ -~ 
• , . 
-10 - . - IJ - .. - It a 
SIDE SLIP ANGLE. BETA. DEGREES 
CONFI~URATION DESCRIPTION 
HSFC TWT 'la, 040-10 OR8ITER,11AW1V1P1M~ 
HIFC TWT 510, 040-10 ORBITER,8IAW1VlIoP1Hl 
0.5.of> 
ALPHA 
0.000 
0.000 
ELEVTR RUDDER 
0.000 0.000 
0.000 0.000 
I 
RUDFL.R 
0.000 
0.000 
~ ~ -~ 
,,-
· 
-
· 
· 
, 
• 10 la 
IUFERENCE I NI"ORH" TI ON 
IREF 18.STaa se.IN. 
LREF S.I'TO IN. 
IREF 5.aeao IN. 
XHRP 5.aO'TO IN. 
YHRP a.aooa IN. 
Z"RP 0.1000 IN. 
SCALE o.aola 
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EFFECT OF VERTICAL TAIL TIP PDD. lATERAL-OIRECTIllNAL CHARACTERISTICS , 
• 3D , ... . • • , . • i i fi' • .. • . , . . • , 
I . 
--
.110 
-1 I ~, 
••• 
>-
U 
I- •• 0 
Z 
uJ 
-U 
0-1 
I.L .am 
LL.. 
W 
0 
U 
.ao 
W 
U 
~ 
0 
U. 
&: 
. 
-
-
~ --~ 
~ 
, 
~ --~ ,. 
~ I ~ -, I --
~ , 
~ ~ -Q 
---.08 
...l 
< 
~ 
---, -
~ -W I-
-.2.0 
< 
...l 
-.is 
-.20. 
-.!lI6 
DATA SET SyMBOL 
(A52043) Cl 
LU2D!J4) ZS 
. 
f I 
.. 
-. - e 
- " - II 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATION DESCRIPTION 
HSF'C TWT ",.0, 040-A ORBITER ,B1AW1V1P1Hl 
"'OF'C TWT l51Ci, 040-A ORBITER,Bl,\W1V1AP1Hl 
G.oo, 
ALPHA 
0.000 
0.000 
£LEYTR 
0.000 
0.000 
RUDDER 
0.000 
0.000 
• 
RUDFLR 
0.000 
0.000 
-
~~ -
-....:: :Il 
-
-
-
-
I • 
• 10 
REF~RENCE INFORMATIOK 
SREF 1 •• 3700 5G.IN. 
LREF 3 •• 51"0 IN. 
BREF 5.2920 IN. 
XHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP o.eooo IN. 
SCALE o.ooeo 
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EFFECT DF VERTICAL TAIL TIP PDQ, LATERAL-DIRECTI6NAL CHARACTERISTICS 
• all , • • • • • . • -r J • • . ~ . • 
-
· 
••• 
· 
· 
• ItO 
.1. 
>-u 
• 
I- .111 
Z 
w 
-U 
-LL .0' 
LL 
W 
E) 
U 
.00 
W 
U 
~ 
e::> 
LL 
-.011 
a... · ~ 
--.. ~ i"-.. ~ 
~ 
r"" · -~ "I ~~ -
~ -~ 
-..J 
<. 
0:: 
W 
I-
-.10 
" ~ -
< 
..J 
-.15 
-.110 
-.es 
. 
••• 
, ., 
-.ao 
-Sll -so - . 
- e - .. -. 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET 8yN8OL COH'''ZGURAnON DESCRIPTION 
(1.5204.,) 0 HIFC TWT 510. 040-A ORBiTER .Blj1;~\llPUfS. 
(1.52054) Zl HSFC TWT 5to I 040-1. ORISI TER .• B1AWi Y1APtHl . 
" r; • 
_ "~l. ~ • __ 0' _.~ __ ,_",,,,-.• ...:...-~._"-.-.>e.ss~""'"",,"~ ._1,"", 
ALPHA 
0.000 
0.000 
ELEYTR RUDDER 
0.000 0.000 
0.000 o.aoo 
r, -
r&.. 
"' ~ ~ 
." 
, J 
• 10 
RUDFLR REFERENCE INFORMATION. 
0.000 SREF 1 •• 31'00 S~.IN. 
D.aoo LREF 3.e51'0 IN. 
BIIEF , .2820 IN. 
)CHRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZHRP' o.eooo IN. 
SCAI.E 0.00.0 
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-X 
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>-
0 
lJ 
ID 
'-' 
Z 
>-
U 
.. 
.-
Z 
W 
..... 
U 
..... 
u.. 
!J... 
W 
E.:) 
U 
I-
Z 
t/J 
L 
C 
1: 
(!) 
Z 
..... 
3t 
<: 
>-
;: 
1 
"';.',..f:-_ 
EFFECT ~F VERTICAL TAIL TIP P60. LATERAL-DIRECTIONAL CHARACTERISTICS ~ 
, . 
• • • 
, , . , . , , , , , , . 
.04 
.0. 
I 
.0111 
< 
.al 
.. I IA f\ 
-, 
.... 
~ ..... 
..J 
\ ~ IiiII" ,..., ~:;;."'~" 
.00 
-oOl 
~ r-
~- ~ V--~,.. ... .- r;,..--" -:...~ -'i -
r 
-.Oll: 
-.03 
, 1 . I g I 
- e - f!I - 4 - I: o • 10 
SIDE SLIP ANGLE. BETA, DEGREES 
CONFIGURATX~1N DEaCRIPTION REFERENCE INFORMATION 
• 
-
-
· 
-
-
-
-
· 
· 
-
-
-
-
-
-
I 
Sill 
OATA 8£T flVI·1BOI.. 
(A5:104@) [.) 
( A5 2054) z:s. 
HSFC TWT 510, 040-A ORBITER,BSAW1V1P1Ml 
H5FC TWT 510, C~O-A ORBITER,B1AW1V1AP1Hl 
ALPHA 
0.000 
0.000 
ELEVTFJ 
0.000 
0.000 
RUDDER 
0.000 
0.000 
RUOf"LR 
0.000 
0.000 
SREF 16.3700 sa.IN. 
LREF 3,6570 IN, 
DR£F 5 • 21il20 IN. 
~MRP 5.2070 IN. 
YHRP 0.0000 IN. 
ZMRPO.6DOO rw. 
SCALE D.DOGD 
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, 
. 
I 
] 
,.... 
{/) 
..... 
X 
< 
>-
a 
0 
CD 
'-' 
Z 
>-
U 
\'> 
t-
Z 
L&J 
-U 
-IJ.. 
IJ.. 
W 
0 
U 
t-
Z 
W 
L 
0 
L 
(!) 
Z 
..... 
)It 
< 
>-
1:1 
,t 
.;~~~>' 
_---_______________ ---~~~~~_~ __ ~ ~- -~-r --~~-
EFFECT OF VERTICAL TAIL TIP PHD. LATERAL-DIRECTIONAL CHARACTERISTICS 
.08 
.' . . . . . . . . . . . . • • · . 
.04 
.aa -~. 
[ 
.a. 
.al 
A 
~aa 
~ 1.t5. ~ 1-1:-~ --....... 
--~ ......... t\ ....-~ -'i! 1--' ~ ~". 
-.0' 
-.aa 
-.DlI 
~ J ..-'---1. .. • 
-ID -. -. - 4 
- 2 o .. 
SIDE SLIP ANGLE. BETA. DEGREES 
"AT4 S!!:T aVHBOL CONnGURATlON DESCRIPTl.ON AL.PHA EL.£VTR RUDDER RUOFLR REF.ERENCE 
, , . 
· 
· 
· 
f 
· 
-
-
· 
.1\ 
.... 
["J.:.I 
· 
· 
1 
ID sal 
I NPOIHiA Tl ~ 
("520".' () Hape TWT ~10, ~O-A ~BITER,alAW1V1PiHl 
("5eOS4' ZI HSF.'C TWT 510, CUC!-A ORBITER,e',AW1V1AP1Hl 0.000 o.cao 0.000 0.000 SREF · lIS. S1'OO SIi.IN. 0.000 0.000 0.000 0.000 LREF S .155.,0 IN. 
OREI" 5.e.20 IN. 
XHRP 5.201'0 IN. 
VHRP 0.0000 IN. 
ZHRf' a.GUOO IN. 
SCAL£' n.ooso 
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EFFECT DF VERTICAL TAIL TIP PD~, LATERAL-DIRECTIONAL CHARACTERISTiCS 
.os , . . . . . .. , . , . , , ... 
-
-
-
-
.~ ,.... 
CJ) 
.-
x 
< -' 
r .08 
0 
D 
-CD 
~ 
Z 
.ca >-
.,,~l ..... 
-U 
-
• 
I-
Z 
W ~ ~ A 
.O:l 
.... 
U 
..-
L.J.. 
L.J.. 
I.JJ 
0 .00 
U 
",'/>~~,~:;(f/ V' ..,. ,~ 
,~ .. ~*' 
t-
Z 
W .~ .... ) 
/" iiJr>4 ~ "i\!> .", l: 
-.Oll. 0 
:r: 
(!) 
z 
..... 
3: 
-.Oll': 
<: 
>-
-.a~ 
DATA '1£1 
(A!l204C) 
(A520lJ'" ) 
~ ';i'" 
A ~ 
......M fo-
A A 
L:r -
, .~ ......... :.10' 
I I I I I I ~ "Mi~'t'I I , 
-so - GIl - • ~,:; •• ,,t ... ,,~,~- 2 a II! 
._ ... _.~ . .-.-•. '.''''' .. ' ..... -- " •. ,.~""" SIDE SLIP ANGLE. ·BETA. DEGREES 
(WJleCl.. . "'CONFEIiURA TI ON DESCR I PTI.ON ALPo.., r:.('EVTR 
() M&FC TWT 510, 040-A ORBITER,B1AWiVSP1Hl 
IS M&FC TWT !lID, 040-A ORBrT~R,alAW1V1AP1"1 
I'IACH LSD?' 
0.000 
\l.000 
0.000 
0.,000 
JlUCJOE~ 
0.000 
0.000 
' .... r~@( 
-
,~. --
-
I 
',.~. 
-
-
-
-
• 
8 • 10 Ul 
RUOFLR 
ci .Oo.'J 
0.000 
REFERENCE INFORMATION 
SREF 
I..~EF' 
IiRl!:'i~ 
)(HRP 
vHRP 
ZHRP 
SCALE 
16.3700 
3.6570 
5.2920 
5.2010 
\':'1 !tDOOa 
o ;~t\<.;I0 
O.OO.$i:i!· 
PAGE 
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EFFECT DF VERTICAL TAIL TIP POD. LATERAL-DIRECTIONAL CHARACTERISTICS 
.ctaa . , • . .. . . , , , . .. . . . . . . . . . , . 
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'"" 
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(J) 
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-X • IU. 
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< 
>-
0 0 
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.010 
OJ 
'-' 
.J 
ill 
.oas U 
I 
0 
t A ~ ,. 
, 
-
I-
Z 
W 
.aao 
.-
~ ~ -~~ 
-. ... =-
U 
.... 
IJ.. I 
------
I-.. 
..... 
----
IA ~ 
LL 
W -.00. 
r0-
0 o 
U 
0 
I-
Z 
-.0.10 W 
1: 
0 
l:. 0 
· (!) -.01 .• 
Z 
-.J 
.J 
· 0 
- • !:lao a:: -
-
-
-.ou 
· 
-.aaa 
-,a 
3 
-'-
J • 
-10 
- II - ., - .. 
- II! o I! • 10 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA KT 8VMISot. CONF'IGURA'T!ON DESCRIPTION Al.PHA ELEVTR RUDDER RUDFl.R REFERENCE I Nl"atHAUON 
'A52t1".) (:) M .... C TWT aiD, 040-11 oRflBITII:R,BiAW1ViPUU ',\52054~ 2l M.FC TWT IUD, 040-11 OI:ISITER,B1AW1'V1AP1Ml 0.000 0.000 o.ooa 0.000 aREF' lG.l:J700 sea .IN .• 
MACt! 
(''''! -.; 
,;_.'I-f),:_ 
0'.000 0.000· 0.000 0.000 LREF 
BREI" 
)(HRP 
YHRP 
ZHRP 
SCALE 
'.8570 iN. 
5.eazo IN. 
5.2070 IN. 
0.0000 IN. 
0.8000 IN. 
0.0080 
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EFFECT 6F VERTICAL TAIL TIP POD. LATERAL-DIRECTIONAL CHARACTERISTICS 
, , . , , , , , . 
• • , . . , . .. 
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-(J') 
.... 
X .al. 
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-
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Cl 
0 .010 
CD 
-
\oJ 
-
• .1 
-CO 
.. g~. U 
-
• 
I-
Z 
W 
.DOD 
..... 
U 
..... 
I.J.. 
£) 
.0.----- -/ a- it 1_ .Jj. -A A . 10.:. A -
~ 
---
.... 
-
,. 
.LV 
~ .... - -
I.J.. 
lJJ -.005 " 
0 
U 
I- -
Z 
-.CSO lJJ 
-J: 
0 
1: 
(!) -.Ol5 
Z 
....... I 
..J 
..J 
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SIDE SLIP ANGLE, BETA. DEGREES 
DATA t)K:':T 8yM$C)I.. CG'NF'IGUR' .. rxON DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFOI'IHA TJ ON 
(A52046) (.) HSF'C TWT 1110, 040-A ORBITER,B1AW1V1P1Mi 
IA52054) z:s M8FC TWT !llO, 040-A ORBITER,B1AW1V1APlIU 
o.ooa 0.000 '0.000 D.OOO SREF lG.5700 se.IN. 
0'.000 o.OOU 0.000 0.000 LRtF' 5.6570 IN • 
.,REF '.2920 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP O.GOOO IN. 
SCALE O.OOGD 
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EFFECT OF VERTICAL TAIL TIP PHD. LATERAL-DIRECTI6NAL CHARACTERISTICS , 
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SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SyMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR RUDDER RUDFLR REFERENCE I NFORMI. TI ON 
(1.5204., () HsFC TWT 'so, 040-1. ORBITER,B1AW1ViP1Hl 
(1.'2054) ZI H.FC TWT 510, 040-1. ORBITER,BSAW1V1AP1HS 0.000 0 •. 000 0.000 0.000 aREF' 18.5'1'00 sa .IN. 0.000 0.000 0.000 0.000 LREI" 3.e,'I'O I"!. 
CI,REF , • lt9Z0 I'N. )(MRP 5.eO'l'U IN. 
YMRP 0.0000 IN .• 
ZMRP 0.8000 IN. 
SCALE 0.00110 
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EFFECT 6F VERTICAL TAIL TIP P~O, LATERAL-OIRECTIDNAL CHARACTERISTICS 
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MACH 
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- •. 08 .00 .0$1 .10 .UI 
LATERAL FGRCE CGEFFICIENTo CY 
CONFIGURATION DESCRIPTION 
MSFC TWT "U, 040-A ORBITER,SlAW1V1PlMl 
MSFC TWT 510, 040-A· ORSI TER, B1AW1V1AP1Ml 
AL.PtIA 
0.000 
0.000· 
EL.EVTR 
0.000 
0.000 
RUDPER 
0.000 
0.000 
RUDFLR 
0.000 
0.000 
TJ I •• J I 
~ 
~ 
. 
~ 
. 
-
-
-
-
-
-
-
.110 • itS .so 
REFERENCE INFORMATl~ 
SREF 
LREF 
BREF 
XMRP 
YMRI' 
ZMRP 
SCAL.F: 
111.3700 
3.11570 
5.21120 
1S.20TO 
0.0000 
0.11000 
0.00110 
PAGE 
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EFFECT ~F VERTICAL TAIL TIP PHD. LATERAL-OIRECTIGNAL CHARACTERISTICS 
rT-;-.,-r , . 
• • • 
, . , , 
• " . . , . 
, , T , • , . 
. , , , , 
, . 
. 
• oa 
.04 
-1""\ 
(J) 
..... 
X 
< 
>- .0. 
0 
0 
/XI 
~ 
Z 
.D!! >-
1 I 
U 
. 
t-
Z 
W .01 
..... 
U 
..... 
IJ.. 
IJ.. 
W 
0 .00 
U 
.... 
A A 
-~ ~ -LT- -~ 8-__ -
.---ef ~ ~ 
-....q -
-
--Z -
W 
-1: 
·.01 0 
1: -
',' 
-(!) 
-Z 
0-0 
.3't 
-.Q8 
< 
>-
-
-.Oll 
I I I-L... . . .J J I . . . I • 
-.0" 
. - .110 -.eo- -.f,5 -.SO -.05 .25 .00 .os .15 .eo .10 .:s0 
LATERAL FORCE C~EFFICIENT, Cy 
DATA 5£T SYMBOL CONF'I~UR'ATION OESCRIPTIciN 
(45Z04., () MSPC TWT 510, 040-A ORIUTER,B1AWt,V1P1Ml 
(A5Z054) ZS MaFC TWT 510, 040-A ORBIT~R,B1AW1V1AP1Ml 
j!4!a 
, 
EFFECT ~F VERTICAL TAIL TIP POD, LATER~I -DIRECTIONAL CHARACTERISTICS >,,, 
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!\ DATA SET SYMBOl.. CONFlC;URATlOH DE$CRIPTlOH LATERALF~RCE COEFFICIENTe 
\1 (,.520411) 0 M&FC TWT !UO, 040-4 ORBITER,EU4W1V1PUU ~,) 'A5 2054) z:s M5FC TWT 510, 040-A ORBI TER, Bli\Wl.V1AP1.Ml 
MACIi 1.1It7 
ALPHA ELEVTR RUDDER 
0.000· 0.000 0.000 
0.000 0.000 0.000 
t.;;; ~ 
.1' 
Cy 
RUOFLR 
0.000 
0.000 
-
-
.eo .as .so 
REFERENCE INFORMATION 
SREF 111.3700 SQ.IN. 
LREF 3.11570 IN. 
BRE,. ~.2!120 IN. 
XMRP 5.2070 IN. 
YMRP 0.0000 IN. 
ZMRP 0.11000 IN. 
SCALE 0.00110 
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